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(54) Title: SEMICONDUCTOR LIGHT EMITTING DEVICE, LIGHT EMITTING APPARATUS AND PRODUCTION 
METHOD FOR SEMICONDUCTOR LIGHT EMITTrNG DEVICE 




(57) Abstract: A semiconductor light emitting device which is a chip 
type semiconductor light emitting device comprising a substrate (4), a 
blue LED (1) mounted on the substrate (4), and a phosphor layer (3) 
encapsulating the blue LED (1) and consisting of a mixture of yellow 
phosphor particles (2) and a base material (13) (translucent resin). Yel- 
low phosphor particle (2), which absoib a blue light emitted from the 
blue LED (1) and emit fluorescence having an emission peak in a wave- 
length region of at least 550 nm and up to 600 nm, are silicate phosphors 
each mainly consisting of a compound represented by a chemical for- 
mula (S^.^i-bi-xBaaiCabi EuOz SiO4(0 ^ al < 0.3, 0 < bl ^ 0.8, 0< 
X < 1). Being easy to disperse into resin almost uniformly, the silicate 
phosphor particles produce a satisfactory white light 
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(57) Sja: 

o ^^r^tt^tf^^iiT- 2 {i. L E D 1 755j^oW^i7t<^aKl|X LT 5 5 0 n mUJl-l-- 

T-6 0 0 n mJiiiT<^&fi^J!^"{-l8 7t t°— ^fF"^ -5 f( ^ ^ JjfO <^ T' o T . -fb 
^7=^ (Sr,-.i-bi-. Ba.iCabiEu.) 2 Si04 (O^al^O. 3, 
O^bl^O. 8. 0<x<l) X'ii:^ix^it^<^/it:-:iiWi^l.Xfi^mmmf:<^ 
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5 8 0 nm^T'<D^ia) J'liTfe t:°- ^ ^ ^t" 6 ^^^oMm^^fcl^ (UAT. ¥ 

r o J: 5 -^^^Mi^^^y"^^^ :^ t VXit. M^fi. #rp^ 2 9 2 7 2 7 9 -i-^i^ 
#IB^1 0 - 1 6 3 5 3 5-^<2f^, #11 2000-20882 2-^^gl, # 
132000-244021 -^^Kf^T^ if ^tbS ^H^^^r^^feT^/^^ ;^ 5^ 

,4 0 0 nmiJi±-e 5 3 0 n m^^^T<^)!SS^ffi Jc^^ t:°- iJ^ ^^-f-SW fe LED 
(REi-x Smx ) 3 (A 1 y G a i-y ) s O 12 : C e (fcfcL, 0. 

^x<l, O^y^l. REt4Y, G d il^ ^ tbS i> tS: < t 1 o © 

Ji^YAG^^^#:J4. »feL ED;5S;^oW^^ cDTT'5 8 0 nm 
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^ 7^ ;i5 e 6 3fe ^ Sfe o e ^ ^ |§ 3fe y-^ ^ X ?tc 5 r t 

o 

#M¥l 0- 1 6 3 5 3 5-^<^^{c:|4, WfeX{4*^fe(DLED t , ^ 

. Cd) S Sr^3fc^^:#^^^ti-5. ^fe, it^, #^^3fe<*:*3 ( 

Y. Gd)3 (Al.Ga)6 0i8:Ce. E u ^ V^ 5 „ 

, _h|5 (Y, Gd) 3 (Al, Ga) s Oi2:Ce. E u^^flctj, #^fi=6<j{;i{i 

0- 1 6 3 5 3 WfeL ED YAG^^3fe^<?5 

irpfe{;:j;o-c. ^^feoc I E-feSmJii^sftS^^fe^^j^ (x, y ) o. 2 

l^x^O. 48, 0. 19gy^0. 4 5 <D|ifflrt t S J; 5 {31 bfc ^ 

^ 7^ X ^ PI ^ $ X V ^ e o 

$ 55 #§i 2000-208822 2000-244021-i- 
#^LED t YAG^^3fe#:i: 
^^sgg^$tbTV^5„ 4#PH 2000-244021 -f-^^gl-trfi, fi-fe^^^^lS^fe 
7*x^^;;^;e^^o^fe^O 5 ^C0#fe^:^(^^m^J£^MM-f-'5fc*{c:, YAG^ 
mit^fz:nx^j:< , ^-P t:°l> AT'Stt^fb^tufcfiS'fk^ (SrS: 

^i:}3, ^^M<OY AG^^^i^Xit. ^#f-YAG^^^^t:iSr<i^i-^ Y ( 

C e **©^^JP^, J^fflSSfC ioT. ^m^l^-'i^m-^t^. 5 3 0 nm~ 5 9 0 

n m^m(Dmxmt-r ^ ^ t m^^ti. g d muM'^mtft^ -t-^ t tj: ^ c & '^(Dm 

M (R.Mach et and G.O.Mueller :Proceedings of SPIE Vol. 3938 (2000) pp. 30-4 
1 ) mm) o fc^L, G d m^fiYi^^ i '^iSlNfcfe. G dm'^<Dm^Mii^m 
i-(COtLT. Y AGmm^i^cDMi^Mi-trnM-t^o 

fj:iS, G dm^^tr^< -^*>S;V^Ya A 1 , Ox2 : C e "^^^fe^ (Yi^M-t^C 
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eM^SiO. 1 — 2%) ©KitS«4. 15 — 4. 5 5 "C fe S ^ t e> ix, 
^r<^^?a{2:*5ltS^3tefc'-i^^:^ttx 5 3 0 nm (KlfcS;6S4. 15(Dmytm 
;i)^b 5 5 7 nm (Mtfefid^ 4 . 5 5 (D^^ft:) ^ T?(DFbT<^?&S^H#j£ (^-fe- 
||-fe^<^iS:l:M:®) (CI 5 r ^: t> ^ ^ 5 (Phosphor Index ( B ^'fk^XH 

(*5^) ) , *5cfctJ«. Philips df u if^W) o 

::<DJ;5i-> #feL ed t^^tft;: t SrH^-^^b-fr. Wfe L e D dS;{clcoW-fe3fe i: 

feLED^iaSi-<5 t ^ tt-. -h^mfl=rtf-YAGm^^(*^?rl^^i $*fc^^li;i- 
■7 y 5':7°=5^5/^MO#feL ED^Jffii^^-r^ i: <?: Y A G ^^^feft: ^ f^?5E 

^(DXh^o 
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i^^^y"^^ ^ ^^t^h-U^hinX^f^^o m^t£. Hf^m 2001-143 
8 6 9 -f-^^tCfi, B a 2 S i Oa : E u S r 8 S i : E u 

^^js:, Mg 2 S i 04 : E u ^ + (BaSr) 2 SiOo :Eu 

. (BaMg) 2 sio<. : Eu'^^titi^ti:i£(Dmmm.m^i^^m\'^tz^m^ii^m 

2 0 0 1 - 1 4 3 8 6 9 L E D (^^5fe0^f * bV^ 
jfeS^i^fi 430nme^T^ #tc:400~430 n m <^ ^IS:5S^J ^ bV^ i ^tLT 
V^S„ -Sfc. I^<2^J#{e:iE^(7)||iS^J}-*3V^-C^3, 3 4 3 ~ 4 0 5 n mO|g:S^^ 

•t^i^h. ±m^m 2001-143869 -^<25f ^ {ciEtt<^ IS 1^ fi . ^m^^ 
^n-oLED t . m. m. W(D^^%:n-^Mm<t^m<D^^p^t^m.^^t>^x 

f£ -5 ^ ^ ft: |g ^ 7^ -r M -r S l§ V ^ X t> to 5 „ 

^::-c, mwtm.m^m^-2>\,^xm.vn-r^ t. mm. (sn-.s-ba-. Ba.sc 

absEux) 2 Si04 (:/ty'cb^ a3. b3, x{t. =fr>5r, 0^a3^1, 0 

btbTVN^„ ^(Dmmm.^^mt. m^7^^-^m<Dm^i^t vxmmif)^ti:^nr:i 

^%i^Xh !9. Ba-Sr-Ca (Dife^^^^^ r ^ J;oT, Ig^fe© 
S^5 5 0 5 nmm-h5 9 8 nmSXTmm^O^f&mf^X'M^t-t ^^^{^Xh ^ :i t t!)^ 
^e>tUTV^6o ^ ^ 1 7 0 ~ 3 5 0 nm(0$£ffirt<^3feMt^ 

0't iT'itS^6^it5^^(D^7te^^-r^7fe^-efe5r: <b (J.EIectrochemi 
cal Soc.Vol.115, No. 11 (I968)pp. 1181-1184) , ^fcfilStiSt (Fluorescent Lamp 
Phosphors, Kith H. Butler, The Pennsylvania State University Press (198 
0) pp. 270-279) ^ i£\zm7ik^tlX\f^^. 
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^i^a^ ±.^<DW-&(^^-S:mi$i. t 19 t>i-f 4 5 0~4 7 0 n m#j£«D-fe*tS <^ ^ 

SlbStJlio-C 5 5 0 nmU±e 0 0 n m&i.T (DMm-&T!>^ ^^'&<^^ 

^COV^TSTJ«|ft|gi-So -h^#fl^^2 9 2 7 2 7 9-^^^. 0-163 
5 3 5 #M 2000-208822 #Pi 2000-24402 

m^it. WWFm2 9 2 7 2 7 9-^>&#tr{il^*^:f 5P-i±imAo<^M#^<2t 

i-S =f— T'-f 1^^^(DJ^?^^ 100~400/i & <?D|Stt;5Sfe 6„ 

2000-208822 ^^^^Srfi C«) i 5 P — tiiKA©^5B# 

fF<^#-C(i. YAG^^^#:^^Ji^^v';^Si4>{-?S-^:9-tScb-C/^6«3fe^-^-x 

;s^§:20~110 ;iz mfC-r-Si-Oia^^SSfeSo r © i: # . ^3fe^^:-< — ^ hSrLE 
]} —l^^m^. ife^^;i>5^V^ btbXV^So 

. »#:8i:, g^8 F^Jciae^ixfcWfeL ED 1 i:. 8 f^{;i*5{t L E 

D 1 (7PJlH^Sv^^#,m^^^^KL^t:|t)ig<^^D^Si^^fe;^'^e)^J^SYAG^^3fc^» 
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m^i&mvx. Y AG^'^^i^i^^9 7!)^m:fn^j:^x=^-T^ ^^^^(Dmui^tt 

^9 t^=i^:^^->mm i-mu) <o^ii^KM.<^xmi^\^^mm<oii(DXi-xti:< . ya 
Gm#^<*:*fe^ 9 m±T()mMvx-mu^i^m^]^. =-7^^ '^^M(DmUKitm 

\cj5mfj:<i^—ic^Wi.\^x\,^^^m^y^^0o ^yti^m 3 (Dm^m^ya. ±u=^'- 

^ii^fFWO 9 8 / 0 5 0 7 8 -^{c, r:7;*- ^ y-fe >';:^.^3fe<*:<^^^iJ«:. :7 

• • - J (D^ma^iy^. m:WPi^Y AGm^^i^mi^mi^-icwu^vitmi^^^ 
•t?>^^i^m<Dm^<D-simmii^f^^^x\,^?>7!)^^ m^^^y AGm^tfti^^tm^ 

2 7 2 7 9^-^m(DliimX\^^ l?^la<b$tb-CV^5¥^#:^5feX''•<-(' :^^A^b 

. ^^i$^m<DWimmm%:mm\.tii^. mtt^mi^. y AG^^^i^u^tt^w^ 

^^i^m. -rnet?-^. Y AG7^-M:^i^n^m±^^w^mvxmu'^\^u^i.. 
i^ma^^^-y" ^^^B(DmMi^itm^xm^^ntii,(D tfj:^x\f^rz.o ^t^. ^ 
%i:^^(Dmnm^\-imi 9 (om^m^M^M^T^i- x 5 i^7 0 ^mx^^i^o 
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^ti^mn^^j:nytP^mi±. Y AGWiM^i^mif-7i>M^'p<D^i^{^K^xw:^'r 
. YAG^m^i^'^^<Ditmitm^^ruxmu^<D±i^\:LM:oxn^-r^mmi^ 

0~70/im, #<til0~30 Mm-efeofCo -^^5:. -©f^s: 

(D-^tf h^m:^iki^-^^^xmm-r ^ . 

M^^m^ll^^h^^nx^^^o myL\S.. i i - 3 l S 4 5-^<&#{c:«. L 

G^m3t^^^^^^B*:tm(^i-^jfe{ClJ;or, YAGm^^<$:@(^/¥;£^^i^->fkb 
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2000-20882 2-^^^|c:j±, »^ L E D Sr^ < Jl ffl > ^ 

fB^^tb-CV^So *fc. «^^2001-177158 -^^^l^lfi, *^{*:®<^* 

m^mm 

. ^ytt^m.^m±^^mmvxmu^\^m^ir^^^i^mt. y ag^-^^^^i^ 
±7!)^mmir^mt*x^£ < th. mwpx^^i^i^^(D^:^t^^i>^^^:f3:^^i^m 

^=-^^< 7^^V^Y3 A 1 5 Oi2 : C e (Y{c:M-t--5C e ^^1: : 0. 

1 ~2%. ^lfi{;i*3{t-5±B^fc:°— ^ilfeS : 5 3 0~ 5 5 7 nm) ©*Jtfi{44 

. i5~4. ^ 5xi)^h<o<o, mm^hff>wm\^i:n\f.. Biiits-tsin'^^^^n 

^tc^K, Y<D—nt>^G d KiioXm.^-^f\'f^. (i^^i:< t ^ (Yo. 7 G d o. asC 
e o. 02) 3 A 1 5 Oiz-^^i^ t° — iJ'^SS : 5 6 5 nm) <D * it S ^ 

M:^{i4 . gST'fctJ.YaAlsOiziCe — IfP G d i oTg 

*a$tl.fc*^<*:fi> V^-fi^t). 4. 6 5 ^Mx.-5SV^t O-efeofc (HI 4 8 #Rg 
) o 

>5:*5, ±15 (Zn, Cd) S ^^5fe^^«:#^<bi-6fiig<ki^^5te#:tt> C d fr-^tf 
^kkC^^X 5 6 0 nmS^jJJlJb(DjSS^}-3&^3tt°-i5' ^^i" 5 

. 2 4 8M#M) ^ 1 aaSt^V^r t ;6S^fJi^XV^-5 (Phosphor 
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Index (B^^k^xm m) ) mm) o i&v. mmyt) <Dm%n^x^>m 

^•t^h<DX\t. ^3fe^^;6S*-feL ED©##.^^®i|X LT^s^-tir^-r < , 

YAG^^^^fcfi, *feLED;5S®:o4 1 0 nm£t_h-e5 3 0 nm^^i^T 
6 0 0 nmiJ^T<^)^Hfeife5^^^<^3fe(-^m-r5#fe5feiS!ijg*3fe#: (Wfe^T- 

^^tbfctJ65fe(De-fe^^i$:^^7=V^^>«;{::feo-C{*. ^m^¥<^FS Y A G 
3fc^<^^^fi;5Sii^7i< -C^tffei^tc, 0~7 0 /xm. H 

ffi6<J^£¥^«^IS3fe'7^^-^'< ^0#< -e{±10~3 0;z mi:?^^^^3fcflcgi/j;oT^^ 
5„ YAG^^3fe#:J|&^0:*:# $ (4"L>iK[M) -^543:^* j; ;e 5 ~ 2 0 ^ mTfe . 

w-M<om^-i)^M9.^k^m^^i\.x\i^^tz}b\^, ^%w-m(omim\^^\:.^t>-rfi^f3: 

m-^m^\z.S:^^mii^±^ < . m%tihii^±^ <tS:^. yag^^ 
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5 P3®iSria;lfc**-evN6 0>6S^5K-efe6„ -fete ©^M^ftT-JS: < , Y 

AGm'^^^(OM'^^^<0^^]i'~^ m^tK ^ 5 5 0 nmii^Ji-eS 9 0 nm^^ 

o ^^«:^3fex^^'f ;^Oitfco3fe<^-fe;5S. »fe L E D ;a5SS[o#&3te i: . Y 

(Sri-.i-bi-x BaaiCabiEux ) z Si04 
(O^al^O. 3. O^bl^O. 8. 0<x<l) 

r ^ ;i5-e# 4 3 0 n m Srjg x 5 0 0 n m£iT, ^^*U<W:4 4 0 n 
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m&,±4 9 0 a.ra&.Ts § hi^ffiS. b < H: 4 5 0 nm&.±4 8 0 nmSXTfD^M 

fc, ±lS||fe^^3fe^*:{is 550nmet±600nm^T. U< 5 6 0 n 

mSX±5 9 0 nmlii.Ts $ L<}±565nmU^±585 niaSlT<DmS 

Jiia'ft:^^(::*5ft5 a 1 , bi, xO^ffiri. myti^(Dmi^i>^-r ^1^^ 

*L<f±^#-!r^ 0<al^O. 2, 0<bl^O. 7. 0. 005<x<0. 
1 «? . $ b {-^f ^ U < li. . 0<al^O. 15, 0<bl^O. 6. 

0. 01<x<0. 05T-fe?), *^i0*U<{4. 0. Ol^al^O. 

1. 0. OOl^bl^O. 05, 0. 01<x^0. 02-efe5„ 

/l^^^i-HlT-fc So HI 8 j; 9 "^m^^^mt . 2 5 0~ 3 0 0 nm# 

ffif-Sbj^pfet' — ^^b> 1 0 0 ~ 5 0 0 n mcDJ[SVN^5^Hl^<D3t^PiJj|X UT 
, 5 5 0-6 0 0 nmO||l!:~^~^©i&gM^tC|i3ifit°-i5'^^raiSfe5^<Z) 

:^ /jr S o 

T(^ii 9 T-fe6„ 0 1 -h^^^*^^^ft:<7)'fk^5^;{C*5{t-5 alibi (OWim. 

t¥#4*^:eiSiig<i Lfca^:^^3fcfrJ-^j: <5^i-< /^So ^2{;i. a 1 (^fciiS;5S_h 
lB*'b^f * L^^^ffl;^|:'b::^# v^'IMIcfi-rix. b l <^l^iil:;6S o tcifiVN:g-g'lcfiE u 
:tl^(Dmm<Dm^Bm (crystal Field ) f)^m < ^ ^ o mS\^. a KOmWt^ 

0 (e:ifi< b 1 (Dmw.T!>^±^Mht3-^ i-«'^$£H35*e);»^# v^#|{;l^i-f 

1 (Dmw.7!)^^i^±mm-hfii-t. L\^^mm:^^h±^\^^mi^i^-r^x. i - a i - b i 

- X ©^m^S 0 iCifiVNi^-a-tdfiAC^^-^^ (Hexagonal) ©^^fllit ^^i" -5 
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h/^i:JttfeU-Cfc»**S J; 5 4 3 0 nmi^Mx. 5 0 0 n m£jlT©l&:S^ia 

-fe ^ * 3fe © ^ -fe Tfe <^ *n -fe { - J; 5 e Tfe =^ o e ^ ^ ^ 7^ ^ { 31 *5 1 > T 

1f — i?'-^ h\ *>?&*M§^^;)i6^-l' K (Resonant cavity light emitting 
diode) , ^^M=^^^V^?\^%^y'^:y:^^^l^Xf--^^=r^\y^V^}\^^^y'^i^ 

_hfB^&^*5fc^©C a b 1 0^b2^0. 6 O^Htdfe Sm^lt 

-efel9, $ e>fCi^* U< {iO < b 2 ^ 0 . 3T?fet). ftt>^J*U<lt. 0. 00 
l<b2^0. 05 -CfcSo 
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(DC I Efe^ll(c:*Dft5|g3fe^^.'^ (x. y) t:. 0. 21^x^0. 48. 0 
. 19^y^0. 4 5 CD^IS .h L-T tj ct 

^fd. jjfe:^ 6 0 0 n m^ig;t 6 6 O n m ©^-fe^^i^t^li^ f — :^ Sr^-^5# 

#< -^tf <fc 5 (-'5:«>o 

■^fc. $bt-> 5 0 0 nmiJ^_b5 5 0 nm^i§(Di^fem^J^{-^)fef — ^ 

(Sri-.8-b3-» Ba.sCabsEut ) 2 Si04 
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(0^a3^1, 0^b3^1. 0<x<l) 

5 5 0 nin&L±X^ 6 0 0 n mgATf^ t'— Ir^i" 5 H-fe 

o 

u-ctt. mmt.t:inm&(oun^m^^^ ^ t7!>^x% mmtvxn. a^j^^ix 
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^^ft^lg^x^^-r -^(^ fetf $ b(-ii?7i< «9 . >9 ;5Sct t) [Rl_h-rs 

5 0m miJA±-C 1 0 0 0 m.^T<0^m\^^^ - ^S^J* UV^ 
^%W-m<D%^W^^ 5 0m mfiiJi-C 1 0 0 0 ju m|JtT<0$giS, J; D 0* U < 
(•i 1 0 0 M mU^-t-e 7 0 0 M niiJJlT<^®Ki:i-'5 ^ <t J; o T . 3^ ^i&^3l6fls:<^ 
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•t^ik%^m<o'^%^Wi^^^ (io~8 0Si%) ©fet-Cfi. YAG^^^fc 
^t. YAGm^3fefl5:3Bt^j5S. #3te*«®-e:*t (W) 4'-CiHiU^i-< Jfe 9 . 
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m^i)^^Mi^^Kmox^^\.x\^^^m^t:m^-r^x 5 50 — 100 
^<D±m\'ts ^is.x. i^^. ±u^y5L^ mi^mi^Mv X mi ^nxi)^ :i ti)^iij- 

V) m\^m±(oMt/t^m:^i^i^M.^xm\i—'^i^^ •? . ^^i^m (om-^MWii)^^^ o 

(Sri-.i-bi-x Ba.iCabiEux ) 2 Si04 
(O^al^O. 3. O^bl^O. 8, 0<x<l) 

X'm^iri^<i^f£< t^i mm(o<t^m^^f^\^vxm^^ti^^Mm.^^i^x^ 

So 
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^?^m(o^^m^m^y'^^^ :^(om:^iiF^m<Dmj^^mn. 430 nm^^^ 5 0 

W-felS^^^ldSSScoW-fe^fe^S^JlXUT 5 5 0 nmiJiJie 0 0 n mJJAT©^^:^^^ 

^m^h-r^ ^t\^i.K) ^ -hia^^i$:^^?i^^-t-5xm (b) t^^^. -biaxa 

( a ) -Cf*. -hlBll^mm^^*:^: bT. Mg, Ca, Sr. Ba, Sc. Y. ^ 
^'^/'TK. Ti, Zr, Hf. V, Nb, Ta, Mo, W, Zn. B, Al, 
Ga. In. Si, Ge. Sn. P ® tf' b ilfJ 5 i> < t — o 05n^ i , 

O, S, Se, F, CI, B T (D^t^i^m\-itl^{i>f^< t h — -^<D5tm t\Z.i:o 

Sr?i^^-t-5^3fe#:^©«l3t:5^«fe{-*5</^T. YAG^^3fe(*^J: 9 t> K Jt S /js ^ 
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±iax@ (a) -^{4, 'fi'L>iB![^;5S 0 . 5 M miJAJz 3 0 m£tT©^Hrt{Cfe5 

^# S r t t 5 J; 5 }c ^ „ 

(Sri-«i-bi-x BdaiCabiEux) 2 Si04 
(O^al^O. 3, O^bl^O. 8. 0<x<l) 

fcT^c a 1 , b 1 , X V < #^ , 0<al^O. 2, O^bl 

^ 0. 7, 0. 0 0 5 <x<0. 1 S:?^J5:-t-5^«[-e.feSo -blB^f * UVN^ISF^ 
{c:feS,m*K^^b. ;i^o, 5 6 0 n mSX± 6 0 0 n mUT<D^-^mi^i^^m^^ 

/h$<. 3. 6 5 JJiTcD^HF^tCfc ip , ^> , #^5feMl^TT?. 

^^m^:)fetr^o^-fe^^^fls:X'fcS(D-e. XJtS/^s 0 . 8 £;_h-e^fep^^^#: 

t . Ilxm(-*3V^-C. ^^5S^;5S^<. :^3fc#:3&^;5Si9-t!!: Ufc^t 
i-S B a m.^(0:^i>^m\^:Lh (e:®H-r^o 
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mmiEK:io-C:*C# < ^Wi-r^a^. mm.TX'5 e 0 nm^±6 0 0 nm£iT®j^ 
<^;i t tZlfeS UT. ^(D*Jtm{i4. 55^jgx, 4. 6 0 . 4. 6 5 , ^ b 

»^^<!;^3tei^;6S^^o:i:3fe (It^m, ^-fe^, ^-fe^) t ^Sft^ic 

mitt, ^-^^^m^o^^m.*) mvmt:. mmtmyt^m.^t7b^^fj:^^^i^ 

it^'^^nm (b) t ^-^tf¥^<^l§^y=V^''1';^<^]Kjt:^l£T-fcSe 

hJc: ioX^pX^ (a) i:. ±m^yt{^-<~P^ h^m<t^^i>JLm (b 

;5S 1 P a • S£t_hT? 1 0 0 P a • S T©|5H fo § ^pfe^^ — X h i oT^ 
5Xg (a) Jb^^3fcfr^-^ H ^«S<li$^t5Xa (b) t^lgiclHlMOiS 
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^ 1 4 3 0 nm^mx. 5 0 0 n m^T©^S:^^^t;i±^3fe t:° — ^ ^^-T-S 
xm^JiU (a) _hiBXm (a) O^T?, -hfB^ 1 O^^^*:^— >^ h . {i^ 

2 (^^^fe^^'^-^ hidio-cs 5 xs (b) ±mmi 
Rxj^m2(D^^i^^—:^h^m<h-r^i:m. u) t^^^^, jliexs (a) -cf* 

. ±IBj|fem^3t^i: b-C. -hfB»-fe|g3fem^;6Sig^o3te*!SJ|XUT. 5 5 0 n m 
4j;± 6 0 0 n in&>T(Om^mi^i^^m^ If — ^ ^^^i-'5^^;5?feo^fe^^^#:-e 

(Sri-.i-bi-K Ba.iCabiEu«) 2 Si04 
(O^al^O. 3, O^bl^O. 8. 0<x<l) 

^2 li, 4 3 0 nm^mx. 5 0 0 n miJ;^T(^^^S^^fC3fe^^ t° — iJ' ^^"T-S 
«5[^Sr#«$^i:^XS (a) t. ±IHXS (a) <^^T', iS^ttSr^-t-S;»J!ilc 

X ^ ±^w^^^m^<o{}?^fi: < th^^'o mvm%:moT.m (c) i:. -hiawsM 

^^l-fki-^xs (d) i:^^^. ±texm (b) T-{^, ±mn'&^^^i^t vx 

. ±iB#fe^7fe*^^:d5^rfeo^^@|ll5iL-C, 5 5 0 nml^AJbe 0 0 a.mUT<D^-§: 
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( S r 1-. i-b 1-1 Ba.iCabiEux) z Si04 
(O^al^O. 3^ O^bl^O. 8, 0<x<l) 

^ 3 f±, 4 3 0 n m^^;t 5 0 0 n inii;^T<^j!^ftM^(-^|g^ h' — ^^^-^^ 

— ^ hlclio-C^P Xm (a) _h^Xm (a) (D^X*, 

h^mit^^^T.U (c) t^^^. JilBXa (a) _bia^#,^^^fls: <b 

UT. _h|BW-fe^3fe^^;e)S;^o^^^llX LT, 5 5 0 n 6 0 0 nmli;lT<?5 

(Sri-.i-bi-x Ba.iCabiEus) z Si04 
(O^al^O. 3. O^bl^O. 8, 0<x<l) 

El 3 J4s :^^PM<Dm 1 <^llliSff^^i{CjbMt'5l^3|ajOi(^^^^|g^7?y^^;i?.Oi^»f 

O ^ g O It fife 5r IIE BS 6<) { ' ^ -r #4 =^ m 5 o 

IS) 5 {4. 2 <^^ig?F^te{CjbMtS0 2M<^^^i^llT'fe5®^^^^ 
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<D « ^ m fit) ^ ^ -C 5 , 

^ ^ ^ <^ « ^ ^ m I0& 6^ -r ^ ti m -c 5 „ 

012 (a) - (d) ct. mi(DMci^mi^isif^^mi^m^y'y<^^<Dm:itiim 
mi 3 (a) , (b) ^tt^tuintc. mi(OM.ii^m<Dmmj:m^xoxj^ 

mi 4 (a) ~ (c) fi. m2(DM.^m\cisi,f^^^mi^m^y'^<-(:=^<Dm:i^i:u 
mi 5 (a) . (b) ^2 ©A^^M^^:5o^t5^^^^:|S3fc7^^■^-r ^<D®iitx 

mi 6 (a) ~ (c) (4, ^ 3 cD:g.^^^?iJ(C:feftS^##:|§^7^^-^-r ^(DfiSitX 
mi 7 (a) , (b) {4. ^m^^^^y'^^'^ :^(onit:)f^<D'm\<DM.^m\^i^ 

mi8 (a) . (b) ^m^^^y'y^^ :^(DWit-^m(of^i(oMcW-m\^^ 
019 (a) . (b) ^n^^^y'y^-^ >^<Dm'^^m<D^i(DM.w-m iv 
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132 0 (a) , (b) i^mi^mtfty'^<'< ^(om 2 (DMc^micm^m^itJim 

1112 1 (a) ~ (d) fi. =e£5fc<Z)^^^^;5S^tl^bTv^fcefe^3fex^■<-r . 

12126(a), (b)f±, ^tl^^ttmU-^ Ca^rBa^^<'g•*/^V^ (Sro. 
BsE uo. 0 2) 2 S i 04 ^^#:S.t5<2j^(7)^#4^B^ S r 2 S i ©4 -ftl-a-tJ CO # X 
ilft^l? — >' HI -t? S „ 

1112 7 (a) , (b) •?:tL^tb«I{C, -C a ^:^< -^*-f B a >lrSlfea{-l- 

X 5 J!^^%-^tP ( S r o. »3B a o. obE u o. 02) 2 S i O 4 ^3fe#:S.U?^^g3 O^;^ 
S3^S r 2 S i O4 'fl:-a-#>(D#X^^?^.'-^i5' — ^^la-efc So 

1328 (a), (b){±. ^tb^^tLllif^. CatS^^^<^*7^^^V^ (Bao. 
98E u 0. 02) 2 S i O4 ^5fe#;2a.TJ«iJ^^W!^;&-^^B a 2 S i O4 -fb-^ifeO^X 

13 2 9 (a) , (b) ^tt^tbMMm, C a t B a ^#>«r 3 8®^%, 6 0 

i^^%-^tP (Cao.38Bao.6oEuo. 02) 2 S i04 :^7fei^S.TJ^<^^<^ A;^^^ 
B a 0. 3 C a o. 7 S i O4 X il^^W^"? ^ — ^ 13 S o 

13 3 0 ( a ) . (b ) ^tt^tLllitCl, S r t B a -&*7fcV^ (C a o. 

98E u 0. 02) 2 S i O4 ^3feft^^ltJ«^^<^¥MS^C a 2 S i O4 it^m(O^X 

1331 (a), (b){4. Si (D~^t^G e "Cg^^^ tbfc ( S r 0. a 4 B a 0. 1 4 
E u 0. 02) 2 ( S i 0. 8 G e o. 2 ) O4 ^:)fe^t^^tl^4^^<^^;^^^ S r 2 S i O 
4 'fb'e'<^<^#X»^^W^-?j5' — Vl3-CfeS„ 
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0 3 2 {i^ B a Slfe^ ( a 3 ) O^/iS ( S r o. 98-, 3 B a .aE u o. 02) 2 S 

i O4 ^^i^om^t:^^-!^ h/i^m-vh^o 

1113 3}*^ a^Si-L-T 5W.^%(DB a =lr-^^C a g^*: (b 3) <Dm^J^^ ( 
C a baS r 0. 9 8-b3 B a 0. osE u 0. 02) 2 S i O4 ^^f^(D^%^^i^ h /^MX' 

S o 

^34«:, CaU^M (b3) OS^feS ( C a b 3 B a o. ss-b 3 Euo.oe) 2 S 

ig 3 5 C a aifefi ( b 3 ) 1 9 B a gm* ( a 3 ) 2 4 m^=f- 

%(0 (C a 0. 19 S r 0. ssB a o. 24E u o. 02) 2 S i O4 ^^^t^li^feX^jJ' h>'V' 

II 3 6 fi. (S r o. 98-. 3 B a .3E u o. 02) 2 S i O4 :^3te<*: (311^:^^316(1^ 
) {CljbMt5^^7fefc°— iJ'i&S'^B a (a 3) fe^^tt ^^-f"^ -5 o 

|1I3 7}±^ (CabsSro. 93-b3 Bao.osEuo. 02) 2 Si04 (H^ 
(-:lbMt'5±l§3fet° — i5'ife:^<^C a (b3) ^#i4^^-f l^-Cfc 

■So 

HI 3 8 (C a b3B a 0. 9 8-b3 E u 0. 02) 2 S i O4 

) {lljoMt-S^^Tfe t°— i^^SSOC a g^* (b 3) m^'^^T^-irm-Qii^o 

la 3 9 fi. Si (D — '^t^G e -t?gi^$tl.fc ( S r 0. s 4 B a 0. 1 4 E u 0. o 2) 2 ( 
S i 0. 8 G e 0. 2 ) O4 h /i^^^^ (Dtitb k^^^mx h ^ ^ 

0 4 0 {4, E (x) ib^m^ (O^fS:^ ( S r i-x E u x ) 2 S i O 4 

Ill41f4, (Sro.9 5-,Bao. 05Eu,)2SiO4 -^^^^(0^%^^^ h 
^ # % <D fd :^ -riH 1? ^ o 

|1I42{4. (Sri-. Eux)2Si04 ^^W-t . ( S r o. 9 5-x B a 0. 0 s E 
ux ) 2 S i04 <0^|i3fefc'-i^ig:gi: E ulig^fe#14=Sr^-f-iaT-fe5 

o 

1114 4 {±. m^(i^m*%i:j»^i:<^H^^^-r[aT-fe^o 

1^4 5j±. ^t/ti^»s.t±^Mt<Dmmi^-rmxh^o 
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mso (a) ~ (c) tt, $^3<Dmmjf^m<Dmm:^m(omi<Dmi^^if^mm: 
msi (a) ~ (c) {4, m3(Dmmmm<Dmi^:^m<Dm2(omi^isif^mi^ 

1115 2 (a) ~ (d) {4, l^3©|life?l^®©Sijt:;^^0^3<DMl-:j3tt-5$3it 

xm ?r ^-r »f ® 1^ fe ^ o 

13 5 5(4. ^m^m^v'^<-c:^<Dmm&^yti^i^mn.&^iyv^m(Dmmi^ 
HIS 6f4. mm(ow^i^ KD x.ti^mii^m^'f^<^ ^<Dmm%:^irmmm 
■tmmmxh^o 
-mi (omnrnm- 
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m-r^^m^m-fhtix\^^^, 

^LED mbffili. l^lll^^:^-t-Ibt^T•Jb;^^;l[^iIV^-cj3^9 . ^^i^m 

^Jig]^®^j*:8 t , ^^^8 ©Ilfl«[Pf^{Cgag$ix;fc^^L ED 1 t . |ll]«r|S(OJiE®_h 
;d>b^<$:8 ©iHi|$PSr]^ilLT^laJl2:«lt) ffi$tLTVNSi?1-*FP^i^$Sg^ 5 1. 5 2 t 

. ^^mm.^^ 5 1, 5 2 <t w-feL ED i(o^<y vmm t ^K\,^icmm-t^^:^ 
y^^'^^rp^^t. mi^sf^izmm^ti. M-^m^^i^n^f- 2RnmEn(Dm^i^ 

, m^^<^w<omm\t. %^ELm-t^Kkii^t\^xmm^^„ w^ledi© 
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feLEDl«^ 430 nmSrj@;t 5 0 0 n mUT (Om^mi^it^^^^^- 
•f-5l83fetrSfeoL ED-efe 9 . It'fe^^^fei*:!!^^ 2 fi#-fe L E D 1 ;65]E*oW^)fe 
iSrSiHX LT, 5 5 0 n mii;±-e 6 0 0 n mSXT <D&0:m^i^±^^^°— ^ ^^-t 

K. V — if— tJ^-r K, — ^-r K'fc af;&s^ixTV^So 

:*:^ig{::*5{t5^^#:|§3te7'^^'1' ^ttx L E D 1 r©#feLED 1 
iec5co#-fe^=^®l!R LT 5 5 0 ninUt±T'6 0 0 n mJJiT <^^S«M¥{-I§3fe — ^ 

^^i^|g^7^^-^-r ;^-Cfeo-C. »feL E D 1 A>^m^^tifc^(o — ^f)^mt^m 
3 ^^:-&*i^fc|t•fem^3fe^^:JKL^2 ^iBbigU-CW-feL ED^t ftm^'^SiS;^*^^^ 

rcX'. 2 fi. U^TcO^b^^ (1) 

(Sri-.i-bi-xBa.iCabiEu.)2Si04 (l) 

{C^SV^T. a 1 . b 1 , X tt, , 0<al^O. 3, O^bl^O. 8> 0 

< X < 1 (ommi^h^mmxh^o 

mtf&y'^^^ :^Xn. #feLED 1 dSScoW^^SrlSllXUT 5 5 0 nmSl±X6 0 
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n:^^m<of^^mm^m-r^. siT(oi\:.^^ (2) 

(Sri-.i-b2-. Ba.iCabzEux) 2 SiO-i (2) 
(2) {^L:J3^^T. a 1 . b 2. x ^n^fl. O^al^O. 3. 0<b2^ 

o. 6, 0 < X < 1 Sri§s-f-6^li:-efe-5„ ai, b2, xtt. ^in^in. o< 

al^O. 2. 0<b2^0. 4, 0. 005<x<0. 1 Sr^^S-f" S Hc-fit-C? 
S r t LV^„ a 1 . b 2 , x {i, ^tT^^tb> 0<al^O. 15, 0<b 

2^0. 3, 0. oi<x<o. 0 5 ^?^s-r5ic^ii:-efes r i $ ^, L 

V^o a 1 , b 2, xtt. ^tb^^X. 0. 01<al^0. 1, 0. 001^b2 

^0. 05, 0. 0 1 < X < 0. 0 2 ^ffiS-rsicffi-efeS i: tiSf* U 

'SiSfcabfc. »fe L E D ffi^-g-^p-^t 
f± . E u V :t >- J: ^ ^mmm^ i B ISHK Id J; o TIS ;dS li V> fc < 

^^©^^SitSr^^-fbUfct) . B3fe3t«€ri^*^ S6<J-C. Sr, Ba. C a 
^T^^-fb^^ (3) 
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(Sri-.i-hi-x B a .1 C a bi E u X ) 2 S i i-r Ge< O4 (3) 

oT>bJ:V^o ytfc'U. al, bl, X. z {i, ^tl^tl, O^al^O. 3. 0 
^bl^O. 8, 0<x<l, 0^z<l (0^ U < 0 ^ z ^ 0 . 2) t:mS, 

-r^^M-cfcSo s i (D-^^G e -cMi^-rs t , ^^mmi^:^^ < T7!>^^m\^ 

n mJJA_h-e 5 5 0 n m^rUcD. tii^S O jlft 3£^^ fc:° — ^ ^^-TS^ 

1^31 h n/U5 ^ s/-fei/';^$t5|S|.t L-C^^3tL«5. C a S : E u ''*^^<*:-^S r 
S : E u if -^^ Mx.tf 11-246510 -^-^^^iRpM 2 0 0 

0 - 6 3 6 8 2 ■^<2^^T•r?3^$tl'-cv^s%±m^^^^l^^&±^^^^lI^-^tf^^fli1i 

if-^. Mx.{i4#M 2001-267632 -^^^X'li^ ^ tbT V^ ^ L i E 
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-e. #-fe©.S*tt?r^i-#^|^^fFfl6#:<b UT^btL> JIS Z 8726-1 
9 9 0 }C|2tt(^R 9 _hia JIS Z 8726-1990 (::##<t LriE^© 

h n/V$ 5,-feix^$ti|8|.t UT^ ?>ixS S r G a 2 : E u 

^. 5 0 0 nmSX±6 0 0 n mii^T(^jS:S^4^{C^^ t:° — ^ ^ ^-f 6 ^ Jicfeo 
. &,T(D^t^^ (4) 

(Sri-.3-b3-x Ba.aCabsEux) z Si04 (4) 
T-^ $ tb 5 -fk-a-i^ % ^ U -C 5 3S 114^^ ^ ^ fe S , 

fefc b, a 3 , b 3 , X fi, #^ , 0^a3^1, O^bS^l, 0<x<l 

±^ ( S r i-.3-b3-. B a .sC a bsE u X ) z S i O4 mM^^^i^^n 
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^-Cfi, ilB'fb^^ (4) -e^^ttS-fk-^tJiSr^ii^lJiU-C/j: 0 . ;&^o, ^fe^^ 
. $ :i i:;OS^^X*fe^o ^ ±|B a 3 J; b 3 O 

;5^t>. i l31<toT. 5 O 5 ~ 5 9 8 n mm^<^JIS^^^iSS 

3-xBa.3Cab3Eux) 2 Si04 3@l^*gm^fl^;55;^o W^-fe, ^fe, H-fe, 
5 -bi!^^ < t t>— o(^^^ ©Jqfe, o^t). < i ^> 3 fe^^D^ U-C?i 

tb;^^c|aS<^^^ft:|g^y^y^^>^.^c43^^T. C r $ tb^t Wfe L E D 

o 

S^tg^^ii*:^. V'-if-lil*? • t^a^feS^^^ttl^fg (M;tf^LMS-3 0 

0 0 /z m£JlT©'b©-CfetL{iJ£ 19 ^5fc^*:<^-a-^®^B A^<^^^$. 

^?fc#:g<^?l^^<^^#$'fe^<^S^-e. 0. 5 ;i miii_b 3 0 M mi^T. t < {Jl 1 
ju m£i_b 2 0 /z mfi^T/^S^g:^ U< ^ 2 m in£t± 1 0 ju m£i^T;6S$ * bV^„ 

i^S5>^{c:oi^T{i. 0. 0 1 M m?|^yg|*5 J; tl? 1 0 0 0 m^^;tSiKt^^-^^ 
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r O J: 5 Ml^ii. m^COXISk (J. Electrochemical Soc. Vo 

1.115, No. 11 (i968)pp. 1181-1184) \cmm(D^fSt^mic X ^ X m^-t ^ ^ t f^-Q 
msi-i, :^MMmM\^^^^xm^^rcM:^^<Dm^i&m:^i^<omi&^^^^ h/i- 

la 8 t3 75*5 ct 5 YAG^m3t#:^S^ 1 0 0 nm~3 0 0 nm#i5, 3 
0 0 niii~ 3 7 0 nin#i£, 370nm~550 n mHTS:(D^^mi^BsM^\^ — 
^Sr^b. r H^#>!r ©$l?V^^gES$5ffl|^03t>Sr®^J|X b-C, 5 5 0~5 8 0 nm© 

MVX. ^mm^^^^it. 2 5 0 ~ 3 0 0 n m#i£{c:ia)®5fe t°— ^ 10 
0 ~ 5 0 0 n mCD;tV^l3feS^HF^C9?te^®lDi bT. 5 5 0~6 0 0 nm (1118 1? 

^fto||fe^^)fe^$:-efe5„ 4 3 0 n m^MxL 5 0 0 nmjiJlT®#&^ (B 

m^) (om^Ti:i$sif ^^m^^ifti^<om^^m)-imvxmi< . y AG^^^i^ 

(^1 0 o~3 o%-efe!9, =^^^6^?^^^'^^^^lafti-5 t . 4 7 o nm 

X'ttY AG^^pfe#:0^^3fig(^^^ (5 0%) "Cfe S :i i 

^£*5, M^O^ ( 1 ) Xi* ( 2 ) ^(D a 1 . b 1 . b 2 . x 7t)^m^<omjS.ilSim 

tiXoi^. 2 5 0~ 3 0 0 nin#i£{Cjiri@^fc'--:i^ Sr^flrb. 1 0 0 ~ 5 0 0 n m 
(DIU\r^m^$&m\^<0^^fRl\SL b-C. 550 — 600 n m <D J|ii^~||~;|gC5 ji^S^ 



wo 03/021691 PCT/JP02/089S9 

34 

^■m-^^mi^m^y'^ ^ 131 ^ s « 

J;oT5t^;aMS< ^'iS^Jr^fi. Y A G ^^^^^ffi v^fcm-a-t-Pgo C 
fefe'U. />jfe< ^ 'fe^^f*:ti|»moifcSII;&5YAGm^3fe^*^i#)IMi:©it*IIJ: 
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i 5 *-feLED;6S]K[0»fe3fc^SiJl2L-r, 550nm^Ji600 nmUT 

^fc, ^ui 3(i. m^^^m-r^mm. mx.tt^ :^7j^'^-ymm. r^vj^mm 

fc. mmm<D±mn-&^^^i^^^Ayx\^^xh^\'\ 

5 5'di^-fe^^3fefls:j|a^ 2 ;ss^*t 1 3 f {ji^^fSc b fcfllit ^5; o T v^tb^^ . m^tft^g 

tfc u felt iff- ^i-v^o va^v. A^^f£^^i$.m^i^itmmm7:)^iz^\^^(Dx. 

w%^m^<omm^Kn^^^%^^^2i!}^mt)\^ii-:>xi){:w\. 

fi va&,T(0^m) ^f)^^< . ^ff^U<ttlM m£JL±-e 2 5m mii>^T<^^H. X •? 
b< {i3 /imi^Ji-e2 O M mJ^T©36iat?fc-5o 
*fc> «*t 1 3 ©«-)|s|-(;ioVATt), 3 l -13 3 J: 5 j^j:^^ 
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J;o-C^tl^L^i-< . 3 (l^^^*:J^^^;6S5>m bfc otitic D < 

ojiAJi2. 1 UJ^T, tjJ' y /v^^jiMoXitrntt 1 . oiiAJhT'l. 4 uiT. y --r ^ 
y =1 — :^WJjg©Xifcfif± 1 . 7jiJiJh-e2. oe^T-efeSo 

?r^-t-S#Wl 3ifm. Blf^<^^fflrtJ-feS*tb«Sr*i-5||fe^^5fef*:3|S^2 

iorSBfiU. ^^^ft^^-^ htr^-fbi-^^ i;{cJ;o-c 
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f±2 omm:%&.±X 6 0S«:%«T<^«i5H-CfcSo ^<^l5fflJ; 15 ■hM^i'^Wk&ii^ 

^5i6^^^;6S^t^Ufc#5t<D^^ft:g 3 ^mm-t^i^tt. 1 3 (D tfJ (:i jo tt 

l^-fSo (Stokes) <7>feIIJHI itbJ^, ?gj[/t> 1 )tett^7, ( = )te 

¥^ : P a • s ^fefiP (:?KtX) ) (DiJfE^'t'^^tp^-rS, r : 

m) ^^P2 O^H;^i^fls:©it^3i^u (m/s) fi, TIB^ (5) 

u={2Xr«x(p2-pi)Xg}/(9X77) (5) 

T*^$^l5o -ffib, ^ (5) {^*5^^T. gitmtjl3am& (^-fit : m • s Tfe 

5o 
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1. KJtS<^/h$^.e. ^VN^^#:a^^^llVN5„ 

is^b. mt.v\^^mmtvx. $ e>^cl^fe^^3fc^^^<^^'C^!^@^Ff^<^l£0irt^- 
{t5^3fcO^I§7fel^'— 5 6 0 nm£i!.Ji-T?6 0 0 nm^^^T©^ffl. if* L 
< {i5 6 0 nm?rM;t 6 0 0 nm^T«>«Sffl> J: 0 if * b < fi 5 6 5 nmJJiJb-C 
6 0 0 nmmTO|5iai^{-feS^3fe*t -r-So ^{-> 2 ©KJi 

fi^. 3. 0&.±X^4. 6 5 UT(Omm. 0^\^< i-iS . 0}^X±X4. 6 0J^T 

<^^ffl. J; ?)if * i-< fi3 . o&.±X4. 5 5^m(om.mi^m^'f-^ t t h\^. 

C d ^^*'^.^V^^'fe^^^^^:fc UTfi, Mg, Ca. Sr, Ba. Sc 
, Y, y^^^y-fK, Ti, Zr, Hf. V. Nb, Ta, Mo, W, Zn. B 
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. Al. Ga, In, Si, Ge, S n , T<Oi^i}^hmt£^^<P'^<th 0<D 

Ttmt^ O. S, Se, F. CI, B r <D«f /5*fe^{^tb5iJ;')fe< t t> — 0(^5c* 

fi:^. M-^^^^i^U^ 2 <^^tf — ^^feSiSr 5 6 0 nmiJiJiX* 6 0 0 n miJ^T 

m.Ti^iSi1r^mit<0^mitt:°—!^^-S:ib^ 5 6 0 nmJiJl±-C 6 0 0 nmfi^TOiSH 
f^lcfe t) . ;&^o. KJtfi:5S 3 . 0UAJb-e4. 6 5 £;T<^^Hrt{-feSll-fem^^ 

XtkiS<^:'<:#^.f. ^#.^^Y AGm^3fe^*:^IBV^-C±ia^3fe«:^tr®Iit-fr^S tr 
#;te;«i^ofc. ^fe^^YAG^*^^J|&^^cDKtbfi{4. 4. 65ilr^X.4. 98 

iaSX±X 3 0 n m&<T(Om^. $f ^ U < « 1 m mi^±-e 2 5 m mJ^T"^^® > J: 

t u-c. n^m^^^wf- 2 (D'p*L-m.^^m-^-f-^m^i^^^^xit-tx\cmm u 

1 ) XM^fh^it^^. 0*0 ( S r i-.i-bi-x B a .iC a biE u X ) 2 S i O 
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(1) -cm^iti^it^m^^i^tvxm^^in^mmm.m^i^<oitm\-i. Bag 

^a^s^v^^5i•:^:t < . C a g:^4;!)S^v^^^^f/J^$ < f3:^o 

^/u^Ti? y A?g^ff 1 3 0 5 *ffiv^, H e ;^ gjfefe <t 5 ^^:l:l^3i&tc: i 

YAG^^3fe^ ( (Yo. 7 G d o. z s C e o. o 2) 3 A 
Is 0x2: ±^3fefc''— ^jfeS 5 6 5 nm) , mm^M^i^ ( ( B a 0. 0 5 S r 0. 9 3 
E u o. 02) 2 S i O4 : 5 7 5 nm) . m^©®-t?itbt fiM 

/£-5 S r <7)^7feV^]^^i^^:3te^$: ( B a o. 24 S r o. 74 E u 0. 0 a) 2 S i O4 : 
^l^ — 5 5 9 n m) OXifcMtt, 4. 9 8 . 4. 5 3. 4. 6 7 ( 

S!1^*SS±1%) -C&So — 'pSltbT. 5 6 5 nm#i£(;i^|§^fc°— 

m^^^-tmXh^o m 4 8 7!}^ht>i)^^2:^i^. 5 e O nmiJJt_bt?6 O O mnfi; 
T<^^SSM^. 5 6 5 nmSX±X 6 0 0 n mJi;TcO)S:^^^{C3E^^ 

Sr^-t-5^fe^^^Sc*>. ^^<:>. Mitmi)^4. 6 5 UT <D^^m-ii. YAG^^ 

ti)^mmxib?>o rtb(c*fU-C> -fb^^ (1) -C^^tL^.^k'&i^. o*«9 (Sr 
i-.i-bi-x B a .iC a biE u X ) 2 S i O4 ^ tlz-Sib-g-i^ilr^^*: UTit^ 

$tv5S^:^^3fef*:t?{:i. 5 6 0 n m J^_h-e 6 0 0 n mii;lT(75jfeSM^. #(-5 
6 5 nmii^_bT'6 0 0 n mSXT <D^mmm^±m^i^° ~ ^ ^^ir ^n'^n^t:^ 
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ti^<fj:^. Rm. mm(D!s^mii^hi^^ iz^m\^^m^ictt. ^m^^i^'fy^-f 

t . mfim-^^tf(^i^<D^m}t. O. O l P a - s J^;_b-tr l O P a - s JiiT<^^ 
H. ^f*U<{*0. 0 3 P a • s 3 P a • s ii;T<^«iiax J:t3^f*U<tt, 

hti:if<om'^mi^<o!i^mi^m.mtEEtn:ixoxmmv^ m.mi)^mi-fitit£yb^< 

— ;^ htpiC, $ btc, — ^It-T^^^pi&gjdS 1 nm&.±X 10 0 nmiJiTc? 
®HF^. * U< 3 nm&>±X5 0 n mfiilT*©® ffl fo -5 jg^JfeiF * 

±ias: (5) :b;6^-5 J; 5 i^^<D^mt^mi^x/b^\f^mu&^(o^^^ 

^—:^hfpX(Ditf^m^\tm.ibxm\f^o V-ftii^^X, CI© J: 5 JfeS^J^-i^Sr^pfe 

x^hn^-m^trnmrnma^h^o <s.v. ^^i$i-<-^ hi^m^i^v ^mu^^ 
±xi 0 0 iiinsxT(DmmKh^mw^^^^nxh^i-£x^\ -mitmm&.^<D 
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W-feL ED©#-fe3fci:llfe^^3fe^*:©ll^3fe<7)*flfe{c:J:o-ce'fe3tetr#5 

mi^m^y'^^-f :^x\-is ^^p^m^(D^(Dmm.mmm^-6^{i^^\-ffitt. ^^^(o 
mmTxm^mm (^u&^i^im) ^^is.\^^^^i^un^m^^t'^^i^mxh<:>x 

. :^mmj^m<D X 0 i^mm^\cm:^i^n^7b^^n\^x\,^^mm<D^^i^m (tct 
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Dmnmmf^^. LED^il^t-^*r> ii!i:^<DLED^ h ed:^ 

iRim^jiTJfeif) ^^mmmmm (LEDMF^^flse^«-, mi^-LBD^T. led^ 

i(DmM'mm\^i^if^&^m^^i^mity'^<4^t. m^\t. ^^^^ 

■frr u—f^m:m-t^^^mi^i^—^wcmi?^-:^(^mmmm:x^'oxhi\f^o ^ti 
^fc, ^<Dmim(ommmM.\^^\'^x. ^sf* uv^-e.?aigtt2 o o o k^jjul-c i 

2 0 0 0 KSlT(Om^> tif^ b< f4 3 0 0 0 KSl±X 1 0 0 0 0 KJJiT<^f5B. 
$ h U< « 3 5 0 0 KiJtJb-C 8 0 0 0 KmT<^^ffl-Cfe 5 2|s:|§ (c-fil 
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1 cmiJtJi-Cl Om&.T(Omm. m ^ 1 c mU±X 1 Om&^T(D^m. Iltrt 

m 1 <Dmmj^mxm.mvtc^mi$^m^y'y<-c 1 1 t:m\f^xm^^tix\^^^:i t 
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trnmvtc^^mmt-r^^ ti)^x^ ^„ mi (Dmmmm<D^mi^^^7'^'^^ 
-c. ^ 1 (Dmmwm(7:)^^mi^¥^j/tv^y<-C7.^m\^^xm^mm^m}^-r^^ ti^x 

o-C. ^pfcSK^: UT<^^tf b;6S/^N;fe< ;'^§f^'(tr-7'^< . g^jg =t ^ ). (^^fjf^H 

Ditfg^:^^5fe, LED^iift-^^, i L E D h 5^ ^^l/^ L E D;^ 

|R]»;^!«T/£ if) (L EDMF^i^l'fiSBJ^T/ *I^L EDitr. LED# 
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m 1 (Dftikm : ^ifti^m^<DnM • 

m4(Dis]im : m^<^(D^mm (mw. ^m. m^. nmfstif) 

^mm. (j^^^ h n ^-^t^ A, m.my^^j^j>^^ m.m:^ ^^^^^ j>.) , {mm. 

JilB^*fb-^i^©-'tRlii. -^-fb^^-^-^-fb^^j^i if©^Yb#»-efe5^^ ^-fb 

jgm^&^v-y ;^^o«^^i|»*<Z5-^YbS^^ffiv>5^<i:;iS^f* 

3.— n f!> AYb-^t><^— -fiSltt. Sl-fb^— P If i> A, ^<b^— Pk*^7A, 1^-fb^ — 
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mm^'^v^j^, mm:^/i^->^ j^^fj^ifnt^h^o ?Ee*3^ 77 y^;^ t u-cfflv^s-fb-^ 

l&3te#: 1 ^/^{ci^J-f-S^^i'^fi. 0. 0 0 0 1 ^/ui^;L_hi? 1 ^/b-I^ATcD® 
IS. iiS'ttO. 0 0 1 ^/U^JiT- 0 . 3 ^/UeiTO^fflldfe^, 

'g'<^)^5t<*:i^Jis|-^iS-^U. jS^^^^J^m5is|.Sr#^„ ^^^^.^(Dm^iciim^ f3i 

mmm'¥x-:zfi^^m^'^xiB,^-r^m^mi^fj: t'^m^^^ ^ ta^x^ -bis 
. ±fBM^^s-a'ii:^i£bfc:#-a-. ^^i^mn tmmn^^ ^ ^mmmt^ 

m^t'^m^f^x. mmm(Dm^^tfti^m.nt:. e 0-2 o ots^©i&^-e^NF 
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KMm-r^^K m!^^^^m^''r\^m^m%w^mnrz:i-f^m^vxhx\^\ tj^is 

. j^^^^<bbX{i> T/w^^. i^/vzir^r. -^^'^^^^T 

(-{i. j^fife?ag«. 1 0 0 ccwJi-e 1 5 0 o'Cjj^T<^i5ffld5^?* u< , j:«p^? 
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if T'iSi^^^ b-cfc'< t ^> J;v^„ 
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^^^xax-fi. ^i?#xm^ i5>^xm. ?^i^xmSriS-C#e>tb5m3fe#:i^^<?5A 

<omm^<owL^-(i . 3 1 0 o^^ia*^«i$-a:5o Mit-rs^^fe^ 

O^s^t;! J;oT«. «fe}^xa t *}c^iSxm^^iB&i-5 ' t t>fe ^ #5„ 

_hisoj5?^xg, ^mxa. ?^#xas.T>'^itxa<J5m^-a't>-a::;^^. 

- ^ ^ :i[ ^ ^ O 5t jfe ^ M - 
l^m^^(om^^^ (^IS^t^-rJ'SitS) UT^-riilX' 

fc5= llllHc^-r-2*:«l^mo|§3fc5tJr«. (S r 0. 93B a 0. 05E u o. 02) 2 S 
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k X.Xa^mt^'^}) (B a C 1 ^ ) Sr. ±.W. — ^m^m\^. (S r o. 9sB a o. 
osE u o. 02) 2 S i O4 :BaCl2=lmol:0. lmol<b 

5f'J^{;ifffl:bT^;fjn Ufcm, 1 4 0 0 'C<DM7c#H^4'-e 2 ^ 

^umxm^vti—^m^m'^i^it. M:^^m(D^^mm^^ir^ (sro. 93B 
ao.osEuo. 02) 2 siOAmm^^^i^7!)^wiE-t^:it7bmm^tix\^^^o * 

fc. loocc. lEoo'C. 1 4 0 ceo— ^5fejK^?aS-e<?5j^j^{e: J:or#b 

~JSfej^^#»;6^ M:^^^©Mftfl|3t^*-r-5 (S r 0. 93B a 0. osE u 0. 02) 2 S 

i 04 mmm.^t/tp^x$y^:i k^mmvxif^^. -r^^t^ib. mi -7^ 
:^^m^^-^f^< 8 0 o~ 1 4 0 o'Cc^— ^ic^j^d ioT, m.n.^'^%w--^m 

5r<!:;55x*t. ^jfi ( — ~ 1 4 0 0 <^ Ufe — 

(77 5'^^*ffiv^75;v^:#-g'Oi^ 1 . 4~l. 6 ffiF) ]^^4^^3fc<*:Sr# -5 ^ t 
-eta w St* L-CV>So 

*flc|§3fe7'^<-r ^oi^it:;^fest;^®tit^e{-ovNTift§^i-5o 1^12 (a) ~ ( 
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#-rs„ :i<oW^^^^mi^^'y^i 0 lit. m^\^. g a N>5:^^ffiVNfc4 s 

0 nm~5 6 0 n m <^ ^Sffl iC^^fc ^ ^ ^ h /V© fc* — ^ 'Ir ^i" 5 #€1 L E D -Cfe 9 
. ^ffi±tc:Ty - Kl 01 ai;(7y — K101bir^^UTV^5o 

^b-C. mi 2 (b) {ci:^-rxa-C. Wfe|g^^*«c5^s/ 1 0 1 t:^;/:^.^- 
i^'-f Kl 0 2_h{;i:7 y i/:7'^5/>^^i^iS{cJ; t)it«feU@^-r5o :i<D^. » 
fel§^i|^^iti:*^ 1 0 1 t 5^:11 K 1 0 2 ^; SrS ie:m^6<J l-^i^i" 

»-fe^3fe^^^*^s/:7'i 0 i(DTy-Vi 0 1 a t^y:^-f—y 
4^- h'(D:^y~- K 1 0 2 b i ^^v^^c«^te^c:^j^^L. W'&^yt^mi^^^y^ 
10 1 y— K 1 0 1 b t :y — i5^"^ K 1 0 2 «^>T y — K102a^rSr 

mi2 (c) {::^-rx@-C. #^IS3feH^^^^y:7'i 0 1 ;as@^$tt 

fc^;'^:^— ^5^-1' ^— K 1 0 2 ^s^K 1 0 3 ±KmMi^m^-t^o r©^. i 
0 sjz^m^-:^ h t'(Dmmun^m^^xy :i^-f--'^-c k i o 2 ^mm. 1 

^<?5#. y ^.-f — iJ^'l' K 1 0 2 or y — K 1 0 2 a 10 3 leiggft 

!7^-y— 1 0 5^fflV^rTy — Kl 0 2 a ^MUl^l^ 10 4 ^Cg^^LTV^5o - 

J; »j , W-fe^^fe^^f^^s^:^ 1 0 1 (Oijy— K 1 0 1 b ii^^m. 10 3 

10 2b SrS^Kl 0 3 {ciS^tt e>^^^IHli<g^ 104 t> i v^ V a^-T 

ir— Kl02<?5Ty — Kl02a y — K 1 0 2 b ilrS« 10 3 {31^ 

o#*{C, mi 2 (d) (^:^i-Xa-e. »fe|S^^#ii^9"iX 7" 1 0 1 (#&LE 

m^i 0 3^m^(^Mi 0 7i^{ciagu. ^ih«j!g^;i©M i o 7\:Lm 
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mxtt^NTT 8 5 0 6 ©3i7K^->#JJg=Sr^ffi Lfco ro^, 3^^^^^^^^%:^ 

mi 3 (a) , (b) ^th^tvmi^. 9^i(DMri^m<Dm^^jim^^':^xm 

fife$ttfc^^ft:|i3tex^^-r ;^O_b®ll!S.tJ5»f®0-t?foS<, fcfcU. mis (a) 
tCi3VN-C{4. oiTj^^SriX^^fli 1 0 6S.TJ?*^^*:^&^ 10 8 ^Sl^^^^i: UX^oT^^ 

So la 1 3 (a) , (b) {c^-TJ; 5 mmi 0 3±i^. y-zi^i--^^ K 
10 2 ^^vxmn^ntc^'^m^^mi^^yy' (w-^l ed i o d i: . ^^tj^ 

^v-Wflt 1 0 6 tft-^^ft:^^-^ i 0 8 ;eiSH:^6^j^-(c5)-^ b 

> »-felS3fe*^^-efeS*feL ED 1 0 1 Sr^'ai^ — i?'^ K 1 0 2 I- 
g^^i-^xmt . E D 1 0 1 ^^^^i-5 3fe;6Siljii-S J; 5 i 

0 8 i: mm 1 0 6 ^iStt 6Xm<b ^^bXV^S, 

$ b I^*iat-{is ^4 9 {d^i-J; 5 rc-^-^J^-i' K l O 2 ^SrlS^^ 

i-;5^a::yM 0 9±{;:W^|g5fem-^-efeS#-feL ED?r#>5r<^)5'^■:^-^5^-^':^— 
Kte:^^i-'5X@<b. W-feLED;!i^e>^i-S3te;0Siii§-rs J; 5 ie:^7fe#:Sr^i-S 



wo 03/021691 PCT/JP02/08959 

54 

®ljt^ef-OV^TlJ&P>^i-^„ 1^14 (a) ~ (c) f±. ^ 2 (^=ir^M{C*5lt 

*«£|g5fex/^-r ;^<^isi3txa<^ p t>Bu^lfii5^^^t-»r®lilX'fcSo 0i5 (a) 

^-r. mi 4 (a) {C:^-t-XgT% »-feLED 1 0 1 <lr-^ 1 1 0 (y- K^U- 

jnfc^mus^^-f-So it^-^ 110 \-x^^^%^m^m^ 1 0 1 triEg-r 

6fc«?)OIlfl«Pl 1 1 irDflglil 1 1 t^g^^^tbfdi^^ 1 1 2 i:. PfllfiJ 1 1 1 \^mm 

$i^>feV^Sg^l 1 3 t^^-t^. 1 2 tm^l 1 3 

SS-?;iS||tL5<J?^g)&Jhi-5fc*t-j«^ 1 1^ Dt^M-CDflgB 1 1 1 (^SSt^BlT'^^ $ 
nxv^-5;5^ mc^X=g-c:io^^{4^^^tbSo dSS^l 1 21*110^1 1 1 

\Z.mm^^X\>^ti<Xh^^^o 3:r-C% in 1 4 (a ) (C^-t-i 5 WfeLEDl 

0 1 fiialfiS 111 ©;S®-b{J:iae$tt, ^ h ^.c if <^^*#i|s^;S:ffiv^ Tiffin 

1 1 2 {ziii3t$tb-5„ ?5;*5. ^(Dn<ommmt\^xn.^^i^'^fiii£<f>m.<ommP[ 

r(7)#. 11114 (b) (d^i-X®-!?, Wfe L E D 1 0 1 ©T/ - K^IT5:«? y — 
Ki:i^^^ 112c, I13i: ^^tt^tb^!7^ ^— i l 4 {cj; «? S^fi^ieiSici- 

o^tc, ig 1 4 ( c ) k^LTFiirJLnx ^ 1 1 1 i-. 1 1 e tmm 

1 1 5 i <om^^^-^ 110 (omU 111 rttJi^SUiitfo :i r-c, mM 1 1 5 

{iniTK^v-ltlli^^ W r <Dni^i^v-;(tBg^'{-^3fe^*:^&-7- 1 1 6 ;&S:»'t!c U T S 
, ^-UT. ::©3i7K^rv^^^fll^^^rafi?a^ 1 l 5°C, :(JDi?iB^Fp^ i 2^m(D^W. X 

^116 i!>^mm 115 ^ic^ni^fcn^i^m 119 ^?i^^-t-So :i<^m 2 

„ /£jo. Pfl^ 111 f^tcSSbii^tbS^flg 1 1 5 t UT. mt- J^S^S-fb^^^bT^j; 
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6 6 6 3)^. m\:.M\^i:^m^t-r^mmmm^m\f^^ mm<Dmi^isn^m 
mil 5 ©©cfbSr^u^j-rs c jos-ct 5o ufe^so-c. mm 1 1 scom^homK 
mmi 1 5;5siec'fb-t-5 r t m^i^i^'i^i 1 6 (oni^<DiS:mt\,^om 

ticX'O . mm 115 ^(D^^i^ 116 0:9-t5:i4^ J: «? {--TS - t d^X-t S 
icD^, 015 (a) i;:^-f-x@-t?. :i<^-&i i o^m^<omi i 7 

^^-cisMu^ ^±(Dt:ii^(Dmm 118 ^srroMi 1 7 {c^fsuiitpo -r-e^ 
li 1 1 8 i^^m^'f^'^^ ^(om^\t<Dmj^i)^^^i^i^ ^ m<t-r;b=^^^i^m 

mm^^'it^'^^:! ti^^y) . mi 5 (b) {c:^-r<t 5 ^'isa^Mtoe 
1 5 ^x^wci^f^m^i^m 119 ?r^b, IS 1 (Dmmmmx-mm vtzx 0 fsi^m 

rr-c, W^LED 101 ^^tt-r-5-^i 1 0 fiflf®;6S[H]j^:(^-e&mJ J:v^o 

ufoosoT. #1 1 0 #-feL ED^^jfe-rsfci?)©^eias 112a ci^-c 

{iIHlgP®i£ffi) h , 112a ^HtpftlJ^ 1 1 2 b t . 112c, 11 

3 h Sr#X.. ^KSS 112a iiiftllHS 1 1 2 b t -elt^^tufc:^^ (Hfl^ 111) 

{::m5fc^^=lrlSlt'5 ^ t ;6s■pIlg7^e1tJt^#b-cv^s„ pglfB 1 i i 

:i<JD J; 5 {C, #1^ 1 1 2 b 112a tbfcW^L E 

D 1 0 1 ;0s^i-5^^St+i-2»«^t-t-^ ^ t {i^J; 

•Sfc. '^%^^=f- 116 ;5S5)-tf:^:rbfc:^Jig 1 1 5 HQgP 1 1 1 <om^(0^^ 

i jgVN-6z:B^-e5fe*-rs r h . D^Tfefl^a i i 9 i i i 
UTV^;'.e^^^: t ^^M* ^ttf^^ MSP i i iofl^^^5> Re^ Ril 
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, 1 1 9 dS. DflSP 1 1 1 (Om^ 112b J; ^?^&V^^ t j; |9 . ^ 

L ED 1 0 1 ^^glfB 112a (d^^-T 6 XS (X f4^S) «t . »feL ED;6-b^ 
-r-5)fe*5jlii-t-a i 9 116 tlt^i 115 5^ 

IfP 1 1 2 b i:0^{C?^^$tb5|lfllFP 1 1 1 {-x 
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:^M.ii^mx-ri. iJJBg 1 2 5 i: U-C3l3K=af^x;^Jig^fflu^fe^^ U =^ >'mm^J^ ^ 

;^^*5:t^'ti^ti^m}-ov^Tlft0^-rSo HI i 6 (a) ~ (c) ^Z(oM.^m\z. 

■*-r. mi 6 (a) i^^-rxmt?. w^led i o i trm#:i 2 o_bi<i^«u 
s^-r^So 2 0 w-feLED 1 0 1 ^mm.-r^fL^(om^ 1 2 0 t 

, -ai^ 1 2 1 t , mlRS 12 8 ©JS®_h/ii^e>fffls: 1 2 0 <om^ 121 =Sr*[jiU-C^ 
m$:n.fc^^^«^^l 2 2. 1 2 3 t ^^fSo - ^T*, ^ 1 6 (a) 

ic^-r i 5 ic. ED 10 1 {4ia^ 12 8 (om.'^\^wtm.^inm^—:^ v 

r(Dm> lai 6 (b) (c^-rx^-c. W^LEDi 0 i(^T/-KS.i5;«7y- 
Kt. i^S^^l 2 2, 1 2 3 ttr> ^tb^tt^!7-r i'-l 2 4 t^i J; 19 Jei^^ 

ori;i, lai 6 (c) i^^i-xm-e, «i 2 5S:■CJ^m3te^^^ila^l 2 6 (Dii-a- 

12 0 (D^U 1 2 8 rtJC^SUiZ^tfo r (D=ir#:M"e{4. ©Hi 1 2 5 tvx 
rn7K=^iyMJ3it^fflV^. - 05ai#^^'1»)ig<^4»{-^^(i^!e^^l 2 6 Sr^^tfe $ T V^ 

-So ^ur. :i(^:i^7j^=^v^i|^flg5r^jp^?^^ 1 1 St:, iinfft^rBl i 2i^K<^^#. 
fc„ Tfeio. lH]g|S 1 2 8 (^(c:^it5Li2.*tL5mim 1 2 5 UT. Id J; 5 «l<k ^ ^ 1- 

L 6 6 6 3) m'cm-^^'omw^-^^wvi^^^^^'^^^ w.(om^mif^ 
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kcmmi 2 sdSi^-fb-rsr ti^^Hi-^, mt/ti^^SL^i 2 6(Dit^<D^mt\>^o 

rile J;?). I^flgl 2 5Ef®^?feft:i 2 6©^fct^tr i t) i^-tii-T^ :i i: ^^"C't 

n^mm 12 5 tic u fern 1 2 9 tr^u. ^1 <Dmmmmxmm u^j; 

#feLED 10 1 *ig®i--5ff#^i 2 0 nWimi^mJ^^x^tm^^^ 

Ufcj55oT> m#:i 2 Of*. W-feLED^^«fe-t-Sf::«><^S^HIl 2 0 
12 0 _ht?I!fl^ 12 8 =lrffltP<8i||f|5 1 2 1 t . 1 2 2, 1 2 3 

X, »$iSl 2 0 ^:ffi!J^ 1 2 1 tT'^i^^tbfc^FBl (PflgRl 2 8) * 3^ «^ S ?r 19: 

r © J; 5 -KJ^FP 1 2 1 SlHi 12 0 }c^g $ ttfcW fe L E D 10 1 

12 6 dS^m^tbfci^Jii 1 2 5 =lr. '(M*fB 1 2 1 (Iffllasoffiy^ 
) (Offi$i9'lSv^'dte*-C'^«-fSri. o^^^^te^^gl 2 9;iSDfllH5l 1 i(o 
±^^^-^UTv^^v^r t LV^o mlfP l 2 8 <7??^:bt^. Rft. 
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%hfl^1^, ^^i^m 1 2 9 ds, 121 <Di^$ J: 9 ^g;v^r ic: J: «9 . :i © J: 

L ED 1 0 1 (*#.|S3fe*^) SrSlaS 120 {Cfg^-r^XS^: . E D:^i-b 

^ir^^ii^mmir^X 0 1k%^^=f- 1 1 6 t^^Jli 1 1 5 ©^i-^i^d* ^ 6 

;6»b^i-^?te:iiSiii^-r -5 J: 5 {c:^?te<$:Sr# v^/j: v^3S^gtt#flg€r|g ft S Xfe i 

- :^^*t:!Kt^ =S: — :$>«{c $ S :^ 46 1 0:irfl5:^ - 
-5„ lEll 7 (a) . (b) {i. ^#ft:B?fe7^^^-r ;^<^>i^atXST-M^^^M«J^iB 
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ok^. m'^mmmm iso (kaijodennki ^m) fi-Mi o 7 

LT. ^tfig 10 6 ^^<b$^i:TV^5W^ ^10 7 t^^t^lMSb SrJJD x. 5 r i: J; t) 

7 (b) i^^r^oi^.mmHm^misi im=^m:^-^^^j:if) \^x^mio 
7 icw-^mm^txi^x ^ m^rfmmi o e t^^^^^Jia^i o s t(Ditmm 
m2 1 (b) {c^i-c'i: < . ^^ii^m 1 0 9^xmmi o 6<d 

m^li^^^^^^ I 0 8 ;a5itl^UTV^fc VXi^. mi 7 (a) , (b) fei^-r 
i 5 ic, M 1 0 7 - <b f-J: <9 , i o 8 Rr^mm i o 6 

mWiVXm 2 1 (d) 0 {-> ^IH 10 6 ^\^1k%^n=f- l O a 

HIS (a) . (b) ^mw-m%'f^'^^^<omm-^m<Dm\<oM.wm m 

^tb^tt^-f-^ffiia-efeoT. mi 5 (b) ic^-rxm-c. s^^^iiiij^^jox^ 
^<?^4^t^iSr^u-cv^5o m 1 8 (a) ni:^-rj;5i-. m=^mmwimi 

30 (KAIJODENNKI ItM) 117 ^WWiVX ^ mm 115 tr^ 

'fb$*-cv^5FB^. mi 1 7 ^ii^i^mm^Mx.^ ^ ti^x y)mmi i s^i^^^i^ 

116 (c::9-m^-iir5 - tt^X^ *fc. BI18 (b) fc^-f-J: 5 

, ^ibf+a]^^ 1 3 1 (jg^iS^-^'i if) {ci «9 M 1 1 7 diil^MtljtrJPx-C 
Mx-t^itlil 1 5 1 1 6 t <Ditmm^^±^^^t^i(>i^. 13 2 

1(a) \c^ir:^t < . m^i^mi 1 9 '^xmmi i 5<Di£l35lJ:^3fe<*:«£^i 1 
6^s^tl^UTV^fei:bT'fe^ iai8 (a) . (b) {c^-f-i 5 (J^s M 1 1 7 Sr^ 
iJl^-^-S^tJ-J;^?, 116 RX^mm 115 ;i5^1&UT|ll 2 1 ( c ) 

\c^-rx 0 i-. 115 116 ;6Sj^-{;i45-t5:i-5 cfc 5 5„ 

ft:|§3te-7'>''^'f ^<'5^3g;l^?fe) <^llll 6 (c) \Z7ri^T.n.X. M^iSSSi^Bl 3 
ox{ijS^?S#^in^S 1 3 1 %^ffi-r5 r t ds-e# 5„ MAf*^ 

fli 1 2 5 1 2 6 t VNfci?){'. 12 9 "tiT-lt 

1 2 5 (OmUk^'^^^^^ 12 6 dSJtP^UTV^yh i: LT t). 1k%W-W^ 12 6 
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Rxj^mmi 2 5 =sriiib$*sr irjcii 9 . mmi 2 s^KM^i^n^i 2 6^5*^ 

nm-r^o mis (a) . (b) j*. ^mi^^^^y"^^^ ^(^^^^^^'^^^^^''^ 

^uxv^6„ -r?fet>*3, iai9 (a) {Ji^-TJ; 5 iiite*fii 141 ^^mifett 1 4 
1 ^m^^^eiEib^— (ia^*-r) <>; ^*-r6Kte^s=l^ffi^^^ mi 0 7 

OtelAl 4 1 ^Stt»#ft-C. ^tflil 0 6 ^^Yb^^TVNSPpT, Ml 0 7^ft:Sria 

19 (a) izLm-riE'^'^mtmi 9 (b) {c:^-rste^ei:<^PB^-e^?)>sujtT 

Rm^^^::.t\^X t) . lafli 10 6 fpi^^^i^m.^ 10 8 

tds-et-5o -e^xitfwflii 0 6 trntfti^n^?"! 0 s t(Ditm^if^iz^^^tiit\:i. 
m 2 1 ( b ) t < . ^%i^m 10 9 "t^-e^^Hg 10 6 (omui^^ytw-m.^ 

10 8 liiSit^U-CV^fc iU-Ct>siai9(a), (b) {31^-^ <t 5 > M 1 0 7 

Sr-hTSte^^-s r t I? . 1 0 6 2^t;?i»jii 10 6 tmwivxm 2 

1 (d) Km-t^ b t-s #J!g 10 6 ^s-c'^it^n.^^- 10 8 ^s^-tc^tJc-rs J; 5 

r r T'. M 1 0 7 ^K^^^-smi^ti^tttbti^-VN^if-tftrflg i o 6 tfo^^fefls 

JgL^^l 0 8<J5^tfett;6S j;< 7i§„ ^fc. 1 B^FB^-C':^fl^(^^ 9 0%;55 

Sl^bi-Sfcfe. ;i<^ 1 l^fRlI^ieiMl 0 7-r/j;t>^^»lii 10 6 ^JbTR^^-&2)^ 

1112 0 (a) , (b) '{4, if^'^ftilg^fex^^^ :^(^^ 2 O Jr^*:«ftJ{-'^5®ijtxm 
EtKDlUlS (a) {^^i-XmX^ ^?r-hTRfe^*SI^<^5bt^^^'-'^''''5o i- 
fiiip%. gl 2 0 ( a ) tci^i-J: 9 ©ifeWi 1 4 1 i Iel^f4 14 1 SrlH]te$*S 
l^ib^-jJ' i: ?^^■t--5^^^^?Srfflv^, M 1 1 7 icHUfelft 1 4 1 

m?)#ft-t, i^Jii 1 1 5 ?rfiS!{bi$^-CV>SPp3, Mil 7^^5:^1112 0 (a) (C^ 
-TjE^-Gieirlll 2 0 (b) Hi^i-K^^gi:©K-e^*)iSb-hTSi^^*5- ^ 
^ . I^IM 115 "tiici^^^ilcilS^^ 1 1 6 tri^-{-5>t![$-i±6 ^ t ^s-tr# 5o -011 
xf^i^Bi 1 1 5 116 i:(7)itSM;5^::*c#<'^fcJi)tc. HI 2 l (a) \z. 
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^i-rt < . ^t/tfi^m 1 1 9ip-e^MJiMi 1 5(omUk^^^i^^^-i- i et^it^v 

-CV^fct UTfc. mi 8 (a) . (b) {d^-f-J: 5 {2:, Mil 7Sr_hTSife^-^ 

^zt\z.xy). ^tft^m:^! 1 6RTj^mmi i 5ii>^^Wi\^xm2 i (c) i^^-t- 

J: 5 tc, mm 1 1 5 t (^-^^fe^^^JgE^ 116 :A^m-\^'^W^ir ^ i 5 t-J^e^o 

^(^m-g-Jci'fc. Ml 1 7 trSfe$^5|E]^f4#ttt^(i#v^«^iSJii 1 1 5tf<^ 

1 1 6 <D5^fcttd5 i < TicSo mmnm^<^i^^x-^^<om9 

0 %;5S®-fk;i-S:fe*. r©lNFrai^{-Ml 1 7 t?tj^Jii 1 l 5 t:±T5L^^ 

^ t ;6s-e# 5, ^(Dm^i^h. m:^t£mm 125 ir^^^^^Ji^^^ 126 k(oitmmi 

t^iz^\f^-ft^\^. ^3te^a 129 ff-e^ltlii 1 2 5 (OJ^|f|StC^3fe^J^^^ 126 ^Stt: 
I^L-CV^fctLX'ii. 12 6 ^SlU^^AH 12 5 ^JiTSfe^-^S - <!: I- 

J; <9 . mm 12 5 I'f'^pfc^^^Jia^^ 12 6 ^siu— {c^iJc-rs J; 5 

- m 3fe m ^ ^ — { - ^ lie ^ * M 3 :i: ^ - 

mm I 0 6 ?r:^a© i/s-foMi 0 7(;:^«u. ^nf^^r^^^ 5^^1 1 ^jn^ 

1 2 o-ct bXittJiii 0 6 ^mt^'t^o :i(omm^ 3^m^T^-t:L t k 

J; >9 . M 1 0 7 10 9 t:m0.-t^o 

^(D^z>i^. mm<D%m • ^^^t^m^iHit^i^tt-c^f 5 - 1 t-j; > m 2 1 ( 
b ) \^^ir::t < 10 9 10 6 (om^i^^yti^^m.^ 1 0 s ^^jt 
^i-^ ^ tmf3:< . mmi 0 e 'pi^m^i^m^'^Fi 0 a i^it^mi^-i^^wc-r ^ x 

5 * S o 
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- m ^ (I: JKl ^ =£: :^ — I - 5> ft $ -fr 5 O ^ 4 O =ir M - 

(C^-rxm) t-*5V^-C. 1 0 8 ^^tpMflg'l 0 6 OiteS^Sv^^^^ 

■t?)^ i:l^J; t) . 0 6 (D:®>fk4'(c^3feflcJ^^^ 1 0 8 ;5Sttl^ bJ'i v^ J; 9 tdi" 

5 zta^x^ So r ©Af^|5iJ-t?fi. «Jig 1 0 6 olfeSi; l^X^t/ti^W:^ 1 0 8^^ 

it^\^tj:\^^mm(ommt-t^. b< i p a • s^^ji-c i o o p a • s 

^© J; 5 {^s i^^^co^^m^^v^sr t }^ J; t) 0 HI 2 1 (b ) }e:^-r::'t < ^ 

mm 10 6 tf't-^^ft^Jia^ i o a t^it^^^i^—i^^^-t ^ ^ 5 {-^feSo 
iia flg ^ ffi -r s ?fe o V ^ -c ^ 1^ -r ^) o 

) {c:^-t-xm) ^c*3v^■r , M^i^^^ 10 8 sr-^tp^tjig 1 0 6 t u-c. m^m^ 

X'om\:>i~^^^^ (^ft'fl:;-^^/^tfcMY L 6 6 6 3 ) (e^T^ #^^/^S!{bM<^liW^v> 
5c ) ^ffiVN^o ;|tJli 1 0 6 t b-c^tlg^'fbSJt-a; 13 SI'fbi-Sltlii^T, 
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0 nm~ 5 6 0 nmOrai-^^^S^-S^ h/KDf-iJ^ ^^-^5 3^) :aS<lo-C#^St- 

^biJi, i^^ti^m.'^Timm^xm^x^^-t^m^s #tj:iii2i (a) . (c 
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•rmmm-^h^o ^2 2^^*5v^x. 2 o onm.'^^ :^-!^ . 2on-i^^yh\ ca 

i-^i^^^^^y'^^^ ^^(D^-ryfy'^ . 2 0 Afi^l^^. 2 0 5 fi^fc/ X/l^. 2 
0 6«^?feft:-<-^ 2 0 7{4^)feft:-^-^ ^ 2 0 6 '^iC^'^n ^"^^i^^^ 
, 2 0 8 fi^^f*:'^-:^ h 2 0 6 <^^Jig S . K 2 0 1 {4. inixfi, 

jpi-ijr:/^ 2 0 Oi:,>b^WiVX^t^^%i^^-^ h 2 0 6 ^fffx.SjJ' V>5^^2 0 2 
t. b 2 0 6 %=ar^lf7^-r CAi;ii«Wi-S^X/l-2 0 3 t . iS'i^i?' 

M2 0 2 t^}-lB«^ttf^^M^S ^^lx.-CV^^)o Mi|S|-i5'Vi7 2 0 Ol'ff;^^tb 

MP^^ 2 0 0 f^^iJ' i/i5^^2 0 2 — ^ h 2 0 6 {4. 

mm(Dmmi^vf^ii^<>rn%^m:^2o i^m^i^. ^^i^^^2 o 7(Dmmm 

2 0 7©ilS;as^>fbUTU^VN, CAI^r-^5fefls:3^^^2 0 7^^-{- 

ma«-e{4. m.n^'^'!' 2 0 0 . i?i^i5^^2 0 2{vlR?xPj^X^^*^^-^ ^ 2 

0 7 c ti^^-^x. ^^i^m^^ 2 0 7 (Dm^mio'mi^^wi-r ^ ^ 

5{^/.eoxv^s„ ig 2 2 t^^-r^J-eft, 2 0 0 ^-^^^ ^ 2 0 2 (-^ 

X^^<*:-<~^ h 2 0 7 tr^^^-rs w t pI|g^c;^co-CV^5„ wtbt- J; . W^Pc 
^:yi!7 200-^^i^i!^M20 2p^-C(Dm.^i^(omM^^WBi^t^^o 

7fe*3> J^^^ ly^ 200^^l^^M20 2tH<Dm^^^—^ b 2 0 7 <7)ifl#:^ 
1112 2^C:^i-i;p^^^m^S^^V^a::^fe^^|55^$n■r. ^'^'^^^(Dl^ 
^t^*5V>T^3fc{*:-i-;;^ b 2 0 7 ©^S^^O^^b^-C t S /£lt«3f!l-r S 
foi^r^. ^J;t{^. ^-iJ^ ^ 2 0 2 l^^UiSr-^ 

x.-rt>v^v^b, i^i5^^2 0 2 {;:^#^«-=^ftlgur*3< fe*Jt-e^> J:v^„ *fc, 

i^^i?^^ 2 0 0F^{C7^;V^ ^^gU-C*5t:. ir>3iS|-^>'^ 2 0 0t^('7.f /l-^ 
:gr:fM^T^^fe#:-<-;^ h 2 0 6 ^tit^i"^ ^ ioT. ^i!i¥f$:-r S ^ <b 
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m^wm-r^-^w^/ 0 5 ^^^^ttbtb-cvN^o h 2 0 e ^s^m 

y x;v2 0 5 ^mm-r^m. h 2 0 e 4'(^m7fe^^ii^^2 0 7 

5(D<XJ^m^^y K2 0 2®y X;v^ic:3i-a-rs J: 5 t-^^ l-"C*5tt{i. M^N-^ 
2 0 oi^^i^'f ©^i^l^1'-C®*$^^yt^3fe«^-^-^ h 2 0 6 I^^^A'ffedS 
ji^l-<!if t taC^tt. 7 X/l- 2 0 3 ;ei^b ontm^^^^'fii^HSo 
5 =lr^UT^5/ K2 0 2 (d^^feft^f^li^^WJ^Ji"^ ^ ^ '-'t'^'^^ ^^t-. 
/V2 0 3 t^*3(tSlSlg* «3 l5Sihfc{t-C?:c< . t^T^-f C AF^T'^^t^m^ 2 0 

7;5S*&-(^5>tic$^S ^ Jfe^bN ^tfey XyV2 0 5 ^jCJ^-r 

>fb^ie:S r x-.i-bi-x B a aiC a biE u , ) 2 S i O4 -C^^tb^S-fk^ 

Sk±\cXK). Y AGmm^#:a^<^:5^tict*trl^-t ^-frS^^t ^^^^^^ 
^ ^ ^ -t" s ^ < b <fe ^ -e 3 - 7" >f i" s Sfe ^ ^ ^ ^ ^ «> 



wo 03/021691 PCT/JP02/08959 

67 

O3 m^^^^ir^m^\t. ^^#:SrT/i-^ = ^7A®T/v='=3s.v, KT'&SA 1 (OC 
I2 Os ^ =1— T- 'f :^:i^i"5o 

0 5%~2. o%-cfesrt/6s. :^mm^m7!>^n^j:of^m^<7)mmi>^<D^^t 

fcYAG^^3fe#:=Sr^^^~>=ttSM4'{c:*-r5«^t l^-Ci^So IP*>. Al^^m-T 
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. mm^^V (B a COb ) . mm:^ Yxi:y^^J>. (SrCOs ) , ^Yk^- 
nlft^Ti^CEuzOa), -m-fb^m (S i O. ) (^#«&*^ffiV^. 7 7 iXiJ'^ 

UX^>fb;t7/wv''>i>> (c a c 1 . ) :^3fe^il^<^^«f*^-c 9 9. 

9%J^;_t-e. ^3fe^m5iS|-(3Dtf 0 nmiii_h-C5 ^ mi^T <^ % CO 

^^i^^a^m.^^^') ^ ' 9g, j^^^ hnV^-^^Al 3 8. Og, ^^k^- 
nlf!>A2. 6g. H^-fb^^SO. 7 g iS^t/«i&>fb:«? ^^"^ -^^ 1 • 7g^, 
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m^^t^. u:b^(Dm^mm^^-t^. (sr. b a. e u) 2 s 

i04 t <^^u•rv^5o 

cDTfcofco ^fe. _h|a— ^3{&-^0*®tt. ?3^^5t)<??<^H:tS^6<) 

-blB3^^^&^^#^^M^{i^ (C a 0.01s S r o. 9 8 B a o. o 5 E u o. o i 

, ) s i o. 990. -efe 9 . i±T2<^mi^i3i-f ^mmm.^^i^<Dm^ti:tm^-^\^ 
. r <DM^->^'^J5»5i^®^&^^^^*^ 2 5 o ~ 3 o o nm#ia(^ispe3t i^-^ 

1 0 0 ~ 5 0 0 n m©j£VNg[ft^fflrt<^3fe?r@^i|X LT. 5 6 9 n m fc" 

M&^^<^C I Efe^M;^{C*3{t5fe^ (x, y) fi> (0. 4 8 4, 0 

. 5 0 6) -Cfeo feo 

^^-rui-cfe-So ±ia*Q.a-e#bttfca^m«^ii*^{-ise4 7 0 nm 

(?5SbjeiB»fe3te^mttL. WfeSI)je^<^Stt;^-<iJ' h/wir»fe^{cJ;oT^S(j^$ 
n-S^^^^^I^^^^^ H^^^ ^^"flfi^^^" ''^^^^ 4 7 0 nm(^)W-fe3fef^> Xe 
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7 ^^T'CD^*^/ iJ^ CI 7« — iJ'-tClii-r- t J;o-C#yt„ itm<DtcitiC, 02 5 

HI 2 5 ^c^3v^-c. 4 7 0 nm(^i§^tf-i?i4ibjE^ (#^36) »;iJ;s^j<^-efc 

, Eu«S (=Eu/' ( S r + B a + C a + E u) t^m-^^) ^^ ;ftMfi^?:C2 
j|^^:^o/„ {-rtjiipib. E.nmm=0- 0 2) i: 1 4 0 0 4^ X' <^ 

^^-C. 13 2 6 (a) —12130 (b) trmM Vti:^)^ hmm-T ^ o 

m26 (a) , (b) ^tb^ixmSt-^ C a i: B a ^^^^V^ ( S r o. 

9»E u o. o^) 2 S i 04 ^3fei*S.tJ^^^®¥^S^S r 2 S i 04 {b-a-^K^^X 
^i5?W-'-?i?-^^ia-^fo'5o m2 7 (a) , (b) {4. ^tl^timi^. Ca^:^< 
^*i"B a ^g^*(- SH^^/o-^tf ( S r 0. 93B a o. osE u 0. 02) 2 S i O 

4 ^^^s.tf^^<^M^^B^s r 2 s i 04 it^!i^(D^xmm^<^->mxh 

5o S2 8 (a) . (b) ^tbJetL)«{-> C a i: S r ^^<■^*7^V^ (Ba 

0. 98E uo. 02) 2 s i 04 ^^^Rt;«^^o^;^S^B as s i 04 ^k-a-J^o^ 

X^fi?^/^i?-i/|lI-efoSo 13 2 9 (a) , (b) "tfl^fim^^s CukB 

a ^=S-^ 3 8 ^^%, 6 0 il^yo'^tf (C a 0. asB a o. 60E u 0. 02) 2 S i O4 
^?fe^^S.TJ«^^©/^:3^S5K B a 0. a C a 0. 7 S i O4 'fb-a'*fel<^)#X^^l?W/-^:5' — 
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^'la-Cfc-So 1113 0 (a) , (b) It. ^tb^ttllRl-> S r ^ B a 

V^ (Cao.98Euo.o2) e S i 04 ^3fe«^S.tJ«<^^® C a 2 S i O 4 

-a-*^ <^ # X i^M^/-^ ^ — HI -e s „ 

5„ *fc. 1^26 (b) . 1327 (b) . 028 (b) . 1129 (b) . 11130 
(b) {i, J CPDS (Joint Committee on Powder Diffraction Standa 

#-i-;6S^$tb-t:V^^o 1126 (a) -30 (a) t El 2 6 (b) ~30 (b) t 

W-m^m. M:b^m^. T^zfrf^m. mmr^^x-^^^ tt^i:> 

60 (Sr,Ba)2Si04 :Eu ^^-^^i^-iS XX^ (Ca. Sr) 2 Si04 
: Eu^+^?fei*:{i. ##4H^B^i:#4;^r0^cD|SrBlS3t^Si'9#6. (Ca. Ba) 

2 Si04 : E u^*^^#:tt. ^;^^B^<i:7^:^^B^^:^#^^^^^f«^^^^'^ 
#S. S r g«lfi: (=Sr / (Sr+Ba+Ca+Eu) i^^pf3:< th5 

0^^%SI±<^ (Sr. Ba. Ca) 2 Si04 : E u ='+^3fei*:<^>^^«itfiM 

M^1#3tO®-C#t-lii-r-^#i^KJi^ (S rx-.i-x B a .lE u X ) 2 S i O 
4 *3fc^-Cfe5„ B a ^^<'&^JiV^Mi^J5; (Sri-. Eu. ) 2 S i O4 

^brV>-5>6S, BaBlfeS (=Ba/ ( S r + B a + C a + E u ) ) 
"^VoU&U^fOB a ^-^tf r <b tilioT. (S n-.x-. B a .lE ux ) 2 S i O 

^^jtSr*-r6 J; 5 (lll5 3#fiS) „ 

SI 3 1 ( a) , (b ) {4> S i (D — UHi^G e X-g^$tbfc ( S r o. s * B a o. 1 4 
E uo. 02) 2 (S i 0. 8 G e o. 2 ) O4 ^3fe«^S:U«t2t^<^)^:fyS^S r 2 S 1 O 

^ ^\:,^m(o^xmmm^<^->'^'^'^^o 1^31 (a) . (b) f*. ^n<n>fz.^ 
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^flfc ( S r 0. 84 B a 0. 14E u o. 02) z ( S 1 o. a G e 0. j ) O ^ 

^dSG e ■eS^fe$^^;^w ( S r 0. 8<iB a 0. 14E u o. 02) 2 ( S i 0. s G e o. 2 ) O 
4 ^^i^(D^^mmn. G e (=Ge/ (Si+Ge) ) 0 1 0 0 W. 

% C5 ^ g t£ IS #4 ^ -5 o 

Ji;T<^Ift§^'b. EuJi£S (=Eu/ (S r +B a +C a +E u) t^m-t^) t: 

m 3 2 B a gjfeg ( a 3 ) CO^/^ -5 ( S r 0. ss-as B a asE u 0. 02) 2 S 

a ^-g-;^C a gl^i (b3) <7)Sjfe-5 ( C a b 3 S r 0. 9 3-b 3 Bao.osEuo.oz 
) 2 S i O4 ^^i!^<D^%:^^^ hJi-mxh^c ms 4\t. C a gl^:^ ( b 3 ) 
<DM^^ (CabsBao. 9a-b3 Euo. 02) 2 Si04 3fe O ^ ^ i>' h/^HI 

la 3 5 tt, C a gjfeft ( b 3 ) t>^l 9 B a fi^S: ( a 3 ) 2 4 

%<D (Cao. loSro. ssBao. 24Euo.o2) 2 S i O * ^^i^<D^^y^^^ h /V- 

r i-.3-b3-, B a .3C a bsE u X ) 2 S i O4 ^m^^^i^]^. g^(^^f4fe5 

r-miS-et 5^3fe^^=T'fe 19 . ^(^3EI§3fe fc:°-^?'^KSfi 5 0 5 nm~5 9 8 nm<D 
(S ri-.3-b3-x Ba.sCabsEux ) z S i O4 ^^^^^i^(Dfp-Q 
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3 6 {±, ( S r o. 9 8-. 3 B a .3E u 0. 02) 2 S i O4 ^^W^ i'&M^^^i^ 
) (i:*5tt5^li3fet;°— ^^SS<^B a g^* ( a 3) ^ #tt ^^-f"^ ^ o (S 
r 0. 98-. 3 B a .3E u o. 02) 2 S i O4 it S B a filfefi (a 3) t ^ 

V^T?i, ^Ig^fel^— a^Sf^i 5 3 5 ~ 5 4 5 nm#3£{-fe . 
rois!co^^;aSi^-feX'fc'5 0l;i^i|-U-C. /i^?:&< <t t>B agma^S^O. 3 11d^%jj;-h 
-C2 4m^%JJJtT<?5^iai;:*3V>-Cii, ^Ig^fetr" — i?^^6Sf±5 5 0 nmij;_h-C6 0 

^fc^ 037 li^ (CabsSro. 9 3-b3 Bao. osEuo. 02) 2 SiO^ 
(a^^m^fl:) i^iSif^^m^^-^^^f^C amWi:* (b3) ^ife#ti^^-r 
0-efe5„ l^iat^:^-r J; 5 iJ>'5:< t C a o J©^%iiiJiT' 5 7m.^ 

%eiTc^ieH{-*5V^X{i. r <^S^^mm7fe#:<^^IS?l6l^— ^^SSf* 5 5 0 nm^^^ 
±-C6 0 0 nmiJJLTC)St#.m^t-fe •? ^ C a 7 0 J^-i^%gSJi;T(^«iH 

ttS^^ ( ( C a b3 S r 0. 93-b3 B a 0. osE u o. 02) 2 S i O4 St 

la 3 8 {4. (C a bsB a o. 9 8-b3 E u o. 02) 2 S i O4 ^^fe^ (S^^:^^!^ 
) t^joft-S^^^ f — ^ j^SOC a fitfeS (b3) ^#tttr^i-|^-CfeSo 1^0 
O {Jlx (C a bsB a o. 98-b8 E u o. 02) , S i O4 ^3fc^*^<^^M^$Sffl 
(CKo-C. ^^3fc t°~-^l^:^ri 5 00ninJ^Jl±-^5 5 0 n m5|c??|® -6^:^1:1 
^ , (C a b3B a 0. 98-b3 E u o. 02) 2 S i O4 ^^#:;6SS5ro3fe{4^fe^3fc-ef4 
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7fe*5^ (C a o. 19 S r 0. ssB a 0. 24E u o. 02) 2 S i O 4 ^?te^^<^)^E^^ tf — 

6 0 0 n m£;T<^l|-fe^^(c:fc I!) , ( C a o. 1 9 S r o. s s B a o. 24 E u o. 0 2) 2 S 

<^a^«SH}i. B a e^S (a3);5SO^a3^0. 3 ©$Sffl. C a ( b 

3) ;dS0^b3^O. 8(^>^H-CfeS„ ^*b< B a ftlfei (a 3) 

^5 0<a3^0. 2, Ca (b3);5S0<b3^0. 7 ©|5H-efe<5o ^St 

la 3 9 Si © — ^idSG e Xm^^thtc (S r 0. 84B a o. 14E u 0. 02) 2 ( 
S i o. 8 G e 0. 2 ) O4 h^'V^^^Ofcaijm^f iat?fcSo 

. ^®|g^3t^ttG e g^S (=Ge / (S i+Ge) ) (Dm±t thi^±^ < 

i&Ti-^t^. <p-^j:< t hG e m^Mt)^ 2 om^%~ 1 0 om^%<omi^i^mii^i3 

V^Tfi^^& (±l§3fc f-iJ'jSS : 5 5 0 nm) "C^j^o 

3S^:^^^^<DE u ='*|S3te4''i>IS« (=Eu/ (Sr+Ba+Ca+E 

T(Dmmiii. (S r x-, E ) 2 S i O4 *fcf± (S r ». B a 0. 0 

sEux) 2 S i O4 <t 1 4 0 0 t:(^iS7C#ia^4'-e(^ 2 ^fB^Oj^fifetd J; ?) # 

1^4 0 (4. E urns, (x) t^m^ (Omti:^ (S r 1-. E u . ) 2 S i O4 
<^®^5fe^-<i5' h/^<Sr##Ofe«?>{c:^-ria-e$>-5, ^4 1«, (Sro. ^s-.Ba 

0. osE u K ) 2 S i O4 ^^^(Omyt:^^^ hyl-^m^^(Dt:i^iZ7^i-mX'h^o 
1114 ORl^m 4 1 <^7^ — ^{4. =g-^iS:^;65 2 5 4 n m(Dm^m^ ^ ^mi&TX'(0 

-rst. xmmmy<i$' -^^(ommmmxii:. :i^fi< i: tEu^^ (x) jsso^x 

^ 0. 1 (DffiSl^O (S r E ux ) 2 S i O4 

T'feSo '^^^^ < i E ui^lt (x) ;aSo^x^O. 3 (OmmP^(0 ( S r 0. 
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95-. B a 0. osE u X ) z S i O 4 ^%^ ts < i: x = 0 . 3 <D ( S r i-x 

E u . ) 2 s i O4 ^tlti!^i:<of^^mm\^. ^;&-^^T'fcSc 

(Sri-. Eu.)2Si04 ^tfdi^ t . ( S r 0. 9 6-. B a 0. 0 s E 

wmm^t^h^o -r^ib^. m^4^mW^<of^^m'^^^-t^. <}^fj:< t tE urns. 

(x) ^SO. 001^x^0. 1 (D^fflrt (CfeS ( S r E u X ) 2 S i O4 
^^#^<D±|§^1:'— 5 0 0 nmetJi 

fi< t \>'E. \i.Wk& (x) ^5^0. 001^x^0. 3(D^|SF^<D (Sro.96-xBa 
o. osEux ) 2 Si04^^#:i:. x = 0. 3(D (Sri-x Eux) 2 Si04 

*?fe#:fc©^IS3fet* — 5 5 0 nmjii_h-e6 0 0 n mfiiT^ll^.^l^l- 
^ <^ ^fr ft (D -C fe S „ 
B a 

5 5 0 n mJJJlJiT? 6 0 0 n m Jii T CO ^ffl T' ^ CD "C . HI 3 2 j; <9 
c<D'fk;#i^;0^5>^-feo^^S<Sr#Sfci?)©^#fi. B a g^i^iSM^Jt 0 . 0~0 
. 3 0|gffi-Cfe^ r ;6St3*»'5o ^Si^S, B a g^^iSiiSj^^Jt-t? 0 . 3<Dih^m<r> 
mm^^^\t. 03 2^^:^$tt-CV^/£V^/i5. M^H:b;5S0. 2 4 ©-fk-g-^JOlli^M 

SdS0~3 0Jl^%t?fe^;i t;6St3;5^<5o 'S^is, B a ejfe:gj6S 3 0 1^^% ©-fb-^ 

3 6 t^:^$i^Tv^fj^v^;6^ B a S^»>65 2 4 m^roO-fk-g-i^ 

<7)^i^^:^t, B a g|^ft;e»S 4 3 J[l^=-%(^)>ft:-a'i^<^*i^^:^<b ^i^^). B a g^feft 
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C a 

■A^m^ft-rjO . 0~0. 6-efo5ri:^S|p;j.^„ fi^^ C a. (DU^it^^ 0 . 7 (D 
fe, C ag^S^S^l^JtT'O. 8 CD-fk'^J^cDfg^t'-^ jS:^f4^ 

. c a mmAt^m.^it.x 0 . o~o. e <o^H(D'fb-a-i^iJ:;!jnx.T. m^Jto. 7 

, 0. 8 tj-g-fefcm^tbO . 0~0. 8 ;6S^-fe(DjS:gilr»-5 fc^O-fb -a-^^C a 
113 7 it). ^0'fb'g'i^;!)^^^fe©^Sft^#Sfei6©^#}i. Cag^ 

m^\^-'i^mM\-in'&(Dm^^^^^tix\,^^iii^ m^mmh^^tL^ r t ^#it 

vxmmmK^ibx\^^^o 

S r 

133 4. ia3 8;«i-e>> S r ^;^<■^^/j:^^'^b'g'i^tt. ^^Sr^^U7Sv^r 

^ S o 

E u 
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T'fcS, (S r E u X ) 8 S i O4 t . ( S r o. 9s-xB a o. 

obE u . ) 2 S i O4 m^^*: t OVN-f tbO^-a-TJtis E u^g^t^JiJbn <b t hK. 

3iS;5S^I|{-teT1-S v^ 5 1^ CMffil^^-To m^^^, h?vj^i^, 

feS'Si ir©®-e0* b^^E (j&^Jtx) {i. 134 3. 04 1 5 3 

t^ht>-b^^ iioK. 0. 0 0 5 <x^0. 1 ©$5ffl, $ L < f*. 0. 0 

l<x^O. 0 5 (D^ffl, * b < fi, 0. 01<x^0. 02t;D^ffl-efo 

So 

w ^ -e, ^^5l5©g^^^<D^i{c:^3v^TlaiE ufc, #m 2001-143869 

UTlStt^tL-CV^S, Sr2Si04 : E u ^^^^ig^3fcflc 
(BaSr) 2 Si04 :Eu ^: fc:oV>T s:R-r-5o 

S r 2 S i O4 : E u . B ^ ^<^^M#J {r J; o 

■C> #4;^^^ (Orthorhombic) t^-^^Wt (Monoclinic) <D ~ oO^^tB Sri^ 

-5 E u **|g^4"il>^^Jn» (=EuJl-^0^/ (S r m^C5^+E um^©^) : 
x) 0. 01<x<0. 05 (D^|Srtl?«, #4:5^^ S r 2 i O4 : E u ^+ ( 

a'-Sr2Si04 :E u/"") {i, 5 6 0 ~ 5 7 5 n m#ja{-±|g3fe t° — 

^5^ S ^^oJtfe^^^fefls: t) . #^^S r 2 S i O4 : Eu* + 

( /3 - S r 2 S i O 4 : E u '^■^) {i, JfeS 535~545n m#j£{C^|g^ f — 

'te*5. EuM^W: ( = Eu/' (Sr+Eu) i^^fij-a-) ^ m%i-km<omx-m: 

m^fiiO. ooijj^-hx'o. ^&.T(Dmm {^t^ii^^o . ii^^%iiijiT3 om 

^%£iT©®H) , i^f^lO. 0 0 3|Ji_h-C0. 0 3 iiiT<^^HP^l?«. ^^^fc* 

o-C. 2001-143869 -^^^{Jlffitt $ ttT ^^ S S r 2 S i O4 : E 

u '^^•fei^3fe#:{t. ¥#^08 r 2 S i O4 : ^ u^^^^P^ t M.^ii'T ^ t t^-Q ^ ^ 
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PCT/JP02/08959 



o 

ta^. Si2 s i 04 Yb-a'#j©i^ft«3t;55. ii^fi-^^ixS B a {;ij;o-c. 
^mtm^^mm^m.^n?>:iti-i. t $^^TV^5 (Mxf^. G.PIEPER 

et al. , Journal of The American Ceramic Society, Vol.55, No. 12 (1972) pp 

.619-622) o ^tc. mm^^(os T 2 s i 04 it^m<D^^mmi^. 3 S 3 K 
<^u^x-m:^^^^i:-5immic^m<t-t^:: tib^^hihx^,^^ m^ti. M.catt 

i et al.. Acta Cryst. , B39 (I983)pp. 674-679# JEJ „ 

^fc, S T m^iCM-f-^B a:^i^mm^(D^mM (Ba/ (Sr+Ba) J^-^ 

99B a o. 01) 2 S i O4 : E u ^ + B a -^^»;elS#^^-^b-a'#J{i. MS^it^JS 

^;fe-^c^^5fc^*^i . B a-^^»©ii;!jnt e — jg^^fi 5 7 5 

n m#j£36» b 5 0 5 n in#i£^ -e^^fb-f-S (1^3 2^ ^3 6. |1|5 3#S8) „ H 
^{c:i3Jt'5a!l^l&ll^^#It-r'5 1332, 11136, ^53 ib^b. {>ti:< h 
'ft;^^ (S r o. 9 8-.3 B a .3E u 0. 02) 2 S 1 O4 ^ it^m^ ^W-\^ b 

T^^-5 3^^*g^^#: (fcfcU, a3}±0^a3^0. 9 8 ^JSI" -5 ^■fiS) {^^3 
V^T. 0. 01^a3^0. 3 ©afife^H (D-fk^^ (S r 0. ss-.a B a .3E uo. 
02) 2 S i O4 i^«5 5 0 nni^Jb"C6 0 O n m£^~F® fSHf^ 

{-±i§^fc°— ^ ?r^-rsM^^^3fe^, 0. 3<a3^o. 9S(om.^^m<om 

SiS 5 0 5 n mfiiJi-e 5 5 0 n ro.^m<DmnP^\^^^% h° — ^ ^ 

&.T<D^m. W\CO. OO3iitJb-C0. 0 3£iT<^^Hl^Tfi, — ^i'i^ 

oT, ±iB#M 2001-143869 -^<2^^{^|5«© (B a S r ) 2 S i O4 
: E u ^-^mfe^^flsfi, iP^?'^ < t t 0. 3<a3^0. 9 8<^m^^H©(Sr 
1-.3-.B a .3E u K ) 2 S i O4 (fab, xttO, 001^x^0 

ti^m^^^^ ( (C a o. 015 Sro. 92B ao.05Euo.015) 2 Si04:^5fe^$: 



wo 03/021691 PCT/JP02/08959 

79 

) kYAG-m^^i$^ (Yo. 7 G d o. 28C e o. 02) 3 Als O 12 t (D^^WB.(Oit 

-Y AG^^i^^tmmm.^tftii^iKDnmi^^cDit^- 
il 5 4 {3:^3^^-c^4. yag^^^<^ (f-v^/vD, E) <Dmm%(o:^ii)^, mm 

r t ^s^$t^.T^^"5o Afls:fi<J{c:«:, fe^ (0. 3 5, 0. 3 5) 

^^-g-, Y AGm^^#:(D|^3fe#:Sfi%{i 7 . 4% ( V D ) , 9. 8 % (if 

cx-it. m 5 o%(D^^i^mm% ty£<^x\^^^-':^, ^(Dm^<D^y^hTii^<)X 

V^T^CV^o :L(0^t:d>lb. »feL E D;6S;^o 4 1 0 nmiJAJ:i-e 5 3 0 n mfi^TOfS 
5 5 0 n m£i_b-e 6 0 0 n mfi^TO^HcO^-fe^ O^t^l^t^-f- <5 ^ 
^^¥f*. 3S^:S^3fe*J; 9 -fe YAGm^^^©:3^;5S{Sv^r i;JS;b75*5„ ■rti:t> 
t., Y AG^^^^-efi^m^^;^^:;^:^ VNOT'. it^7fe3iSo^fe3fe^#-5 {-tt 

wm:^m^^\,^myt^mtmmx'^ ^(D^^t vx. hco^^^ 

^fc, 1fV:r/uF, G, H. I, J, KSrffiV^r. 
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^•tmx-h^o m4 7 i-t^^i^mmii^m urn.) t(Dmm^^-tmxh?>o m 

^%^<ommi^^\-i.^ iJ^75r< i: ^ 3 0%J; ^-X^x,^^ htm^ UV^i:V^x. 
So MtJl. ^^#:<^)S*flJ-g';6S 3 0 %£Jl±-t? 5 0 %e(T<^^ia-efe'5 r i j; ?) 

^{c, ^^i*l§^7^x^^;^©^^j^^3feft:{cj@m«&*'>y i^&^CDjS^J^T^cJD- 
<^ $a ^ ( - o V N T -r -5 o 

^^^Ttel^^^ 3 0 MMVo^^T iy'/l^<DB^7!)^ 0 . 5 7 % fc 5 i^- iZ/l^ 2 

:7'/i-3 t(Dn3mm<o-^>'7^^i^^m\f^xmm^n'o^^^n^ivt:i%(DXi^^„ 

m5 5\Ci-i, -feS (x. y);6S(0. 3, 0. 3) fti£0^-g-<?3^1^ ^^/KC^ 
i"Si^^, ^^M. ^icfett^(^ISm;55^ ^tLTVNS, f->'7'/l-2 tf-^'lT/l'S t 
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(±;>c# v^^s, ^ (ommB^i-^-^ ^^<o ^-(^ hiz^ t H: ^ X is y) mM^y^iSi 

s. 

3t5:|IJfe?^^fi> -fb^^ (S r i-.x-bi-. B a .iC a biE u X ) 2 S i O4 ( a 1 
bl, xl4. =§-^. O^al^O. 3, 0<bl^O. 8 ( i 9 3^6^) 0 

^bi^o. 6) . 0 < :x.< 1 (ommi^h^m:m X^^tl. 5 5 O nmij;Ji-C- 

^Ml^(OMW.l^^*^ 5 0m ixiU±X 1 0 0 0 m miii.T<^^ia{-fo'5^^^ 

UT. ^<Dmm:^m(o^mi^^^^xmm-r^o 

0 5 0 (a) ~ (c) 7fc^ifeJ^gi(Dg^it:^?fe©0 1 <^^JtCiott^^itXm 
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^-f. 1^5 0 (a) {^^-rXSr-, mS 0 l(D^^\^T>(P^i^. 0 3 t 

S«3 0 3 JiJJl^«c$tLfc|il3te<5^-r;r- K3 0 2 (M^{^»^LED) t ^^Wi 

%i^w.^3 lit ^^f^^m^mmt-t^mi (D^^i^^^-^ hs o 7^. 

3 0 5;!i^bM3 0 irtJci^iAi-So ^ © # . mtftP^^-y^ b 3 0 7 tr^^^-Y 

^{C, ins 0 (b) K^-rumX'.^^S 0 6/&>bM3 0 ll^l^, ^l©^3fe 
b 3 0 7 J; «9 3 11 <^^gg^5^V>^ 2 <Dm^^^~^ h 3 

0 8 ^axi-^o 

^j^. 0 5 0 (c) i^:^-rxm-e. mm^mit^^^^ wU3 i o<o^ib. 
K 3 0 2 (Difi-e^o^Jt. m^-^%^y)n^\^^<o^L:)jK^m.-r^mn 

\z.\t^it^U^3 1 1 ;6S^*bT:9-^i-S-:^. K3 0 2d-b«ltT. 

f::#W3 2 0 ^\:L\i^%^m.'f- 3 1 1 d^feJJi^tfc U fc*^^ S o -?:<^m. ^¥ 
#:|i3t-7^^^'f ^ ^® 3 0 1 ^» t> ttJ-f o 

f> o «i *J ^ ^ e fe^ 3fe ^ g iSlit -r ^> ^ # ^ o 

-©it:fe^i*<^M2 <^«a!- 

1115 1 (a) ~ (c) 3|s:^jKg?10^©M3t:^?feOll 2 ©^^leiiSltSSIitXm 

^-r> 5 1 ( a ) td^-rX^-C. #4 0 1 0=3r^ t^T"^ S*R4 0 3 

»jK4 0 3_l:ilC^m$tLfcli3teir>l';^— K4 0 2 (MxJiWfeLED) Sr^tt 
^l-t:. |l^^^3te#:%^tP^^^*^2|&^4 1 1 =1:. M4 0 H^OIg^fe^S^-T 
K4 0 2 (Dia^, muSl'SO :d*tt6„ IS^te^'T^r- K4 0 2 

^1^.1115 1 (b) (c^i-xax-, ^3fett^^i-s^Jii*^b?it5e*t4 1 0 
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— h 4 0 8 Sr. 0 5 75>e,M4 0 1 rtfCiiAi-S„ 

HI 5 1 (c) tc^-rxm-e. !|&}!itr«M^k^*5 t . •&$t4 1 0 f ^-fe'v^ 

^tg4(C«*^#:JBi-i=-4 1 1 i!>^mmi^Xi^Wci-^-':ly. KS 4 O 2;^^ 

ISt^t*''^^ ^ ^M4 0 1 j?>=»b®l t) itJi"o 

W-?^%'f^<^ 4 -HI 6 ^^^«F^f-Jia^i2.t?r ^ J: I? , -fetp^jO 

1^5 2 (a) ~ (d) i$imMmm(om^iti3m<Dm^(omk-iin^um^n 

^-f . gl 5 2 ( a ) (3:S^-rXg-C. M5 0 l©^^fc*7^-fl^{-, 5 0 3 

S;K5 0 3±ic:^«$ti.fe|g^i5^-r K5 0 2 («»J X L E D ) i: ^fgg 

-t-2>o ^UT. ^^I^^^s 1 0 tn^^^^^W^^tslk^^Wf- ^ 1 \ 

<??^:t. !^^l^5 0 7 ^^^fei^^-f;^- K 5 0 2(^)_h®J; ^ ^> i« V^'fee* T'^A-T 
-So |g3fe^>r::e-— K 5 0 2<D^3fe^t) m b®fi. |^|l!{^:^-t-_h:6■^;l|RlV^-CV^5® 

1215 2 (c) (^i^-rx^T'. i^?feiisr*-rs^tfli^^e'^cs«W5 1 2 i 
h 5 0 8 m-mb oQi)^hm^o ii^f-SEA-rso 

^j^tc, 13 5 2 (c) (c^-rxmr-, ^flg^^^b^-^e i: . -©WS 1 2 lJ|CfcV> 
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^ trifle U-C^fc^ U'feV^** i -hia 
Jgi^Sr 1 2 srmJb-ClfejlfeUfc^. 3 5 Or-C'^filc-rSo ^ <^ 1 1 . 
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=i:3^i/K-C-fc5A 1 (OC. Hs ) s Sr^VNT. :i tt=SrT/v = -/V^^K'I' 
M L- "C 0 . 0 5 % ~ 2 . 0 % -C 6 o 

ffiJiiC^e-r'5gii^<^*KJ?^^=^^5 0 Mmm-h-ei 0 0 0 m mJiAT'^>^ffl ^ ^ 
ixfem^'^WfeLED 6 0 1 i:. #W^LED 6 0 lO^^^fe^OmU® (^5 

2 *^«^m^6 0 2;as^fcia»$ti'fc#tt-t '^cs^tJige i 3 t ^#;^-cv^5 
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■|-»f®II|-efo5„ ^(D^^mmi-i. 6 5 4 tc j: o r 

^l^$tb5#^<D*^LED 6 5 1 . L E D 6 5 1 <^ 

±mi^mw:^fit^m-(D^%i^m esst ^^i;t-rv^5„ e 5 3 ti. 2 

. =^Ji§6 6 3 ^l^5>t!cl.T@aS:$tbfc^^«i:m^6 5 2 i:^^U-C*5«P> ^^1^ 
g 6 5 3W:. ^<0^iit^a5^-*5V^-C^1#^*t6 5 4 i o T^l^ $ tbX V^ S » 

o 

L ED^SS-ft-^*!. giij*:<DLED:?^ h ?'7°7>':7'^L ED:^[B]li^)lT^iif) ^ 
#5g|.^?^Sfi (L EDMrt^JI-RSI^^r. *:rtLEDilT. LED^a^T. L E D ®B 
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WW CO ^ IS 

(Sri-ai-bi-« Ba.iCabiEux) 2 SiO* 
(O^al^O. 3. 0^bl<0. 8, 0<x<l) 

Jbia|tfe^^3tef*:<^C a m^rfeJtb 1 0^b2g0. 6 c^^ffl § m^ifc 

JbfaW-felg^^TFf*, 4 3 0 nm^j^x 5 0 0 n mmT<^i^S^i^}-^|g3fc 

-hia|tfe^^3fel^s:tt> 5 5 0 nm&L±X6 0 0 n miJt T©^&Sm^{-^IS^ t:° 
6 . ^mtm 1 ~ 5 CD 5 -bVN-f 1 o©iii^^|^J|§^7*/^>r ^ 

7. |f^«6 (D^^i^^^feT^^^-r ^^Ci3V^X> 
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y) ;6S, 0. 21<x^0. 48. 0. 19^y^0. 4 5 <D^£HT-fc 5 ^ i: ?r 
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FIG. 48 
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